Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


> 


J 


/^4'^^ 


•s. 


I 


;  :•  -   • 


x^ 


•.         V 


> 


THE  /P^<^ 

■REPERTORY 

ARTS,  MANUFACTURES, 

AND 

AGRICULTURE. 

Coni^ti^ting  of 

ORIGINAL  COMMUNICATIONS, 

SPECIFICATIONS   OF    PATENT    INVENTIONS, 

PRACTICAL  AND  INTERESTING  PAPERS, 

SBLECTED  FROM 

THE    FHILdSOPHICAL    TRANSACTIONS    AND 
SCIENTIFIC  JOURNALS  OF  ALL  NATIONS. 

MONTHLY  INTELLIGENCE 

S.1LATX1IO   TO 

THE    USEFUL   ARTS, 
PROCEEDINGS  OF  LEARNED  SOCIETIES, 

AND 

NOTICES  OF  AU.  PATENTS  GRANTED  FOR  INVENTIONS. 
VOLUME  XI.— SECOND  SERIES. 


Honium: 

PRINTED     FOR     J.    WYATT, 
RXFERTORY  •  OFFICE,    HATTON  -  CARDlir. 


1807- 


X  N>»%«v* X  *  \x 


>  .  * 


i  % 


r 
I 


♦ 


f 


Nichols  and  Son,  Printsrti 
Red  Isjn  PAUge,  Fleet  SCiecc, 


^.'^\^S\  (     III     ) 

CONTENTS 

'  O?    XHE 

ELEVENTH  VOLUME,  SECOND  SERIES. 


Specifications  of  Patents. 

Page 

Mr.  Friend's  for  certain  Improvements  in  the  Construction  and 
Working  Gun  and  Carronade  Carriages  for  Sea  or  Garrison 
Service;  which  Improvements  are  also  applicable  lo  many 
other  Purposes,  —  — —  —  —  X 

Mr.  Maberlt's  For  making  and  constructing  Tents,  Poles,  and 
other  Machinery,  so  as  to  expel  and  carry  off  noxious  arid  con-       'j 
laminated  Air  by  a  readier  and  more  effectual  Ventilation  than 
can  be  accomplished  by  the  Tenis  in  common  Use,         —  '  ^ 

Mr.  pATY*s  for  a  Method  of  spinning,  dyeing,weaving,  and  ma- 
nufacturing East  India  Sun-hemp  into  Carpets  and  Carpet  Rngs,     1 1 

Mr.  BoWDEN^s  for  certain  Compositions,  and  aMode  of  manu- 
faciuring  the  same,  for  covering  and  facing  Houses,  and  other 
useful  Purposes,  —  —  —  —  ]4 

Mr.  Lloyd's  for  an  Invention  of  Antifriction  Rollers  or  Wheels  to 
assist  all  Sorts  of  Carriage  Wheels,     —  —  —  17 

Mr.  CuBiTT*s  for  a  Method  of  equalizing  the  Motion  of  the  Sails 
of  Windmills,        —  ~r-  —         *   —  —  81 

Mr^  Phelps's  for  a  Method  of  making  Kelp,  Ruilla,  or  other 
vegetabfe  or  mineral  Alkali,  bv  Fermentation  or  other  Means, 
in  addition  to  Ct>aibus<ion,  —  —  ^-—  87 

Mr.  Shotwell*s  for  certain  Machines,  and  Improvements  upon 
Machines,  for  the  Purpose  of  bleaching,  washing,  and  c'eans- 
ing  of  Linen,  and  errry  ot'ner  Article  that  can  be  done  by  Hand, 
and  which  are  applicable  to  divers  other  Purposes,  — -  89 

Mr.  Wood's  for  a  Machine  for  churning  Milk  and  Cream,  and 
i^hich  may  be  used  as  a  Pump,  —  —  i—  95 

«3  Wi. 


IT  CONTSKTS  OF  VOL,  XI.  SECOND  SERIES^ 

Mr.  White's  for  a  Machine  for  casting  or  founding  Types,  Let- 
lers.  Spaces,  and  Quadrates,  usually  made  use  of  in  Printing,      97 

Mr.  Pross£r*s  for  various  Improvements  upon  Smoke  or  Air 
Jacks,   —  —  -^  —  -^  —  161 

Mr.  Charles  Random  de  Bbrencbr's  for  a  certam  Animal 
Substanoe,  and  Method  of  preparing  and  manufacturing  the 
I  same,  whereby  the  said  Substance  becomes  applicable  a^  a  Sub- 
stitute for  Horse  and  other  Hair,  now  used^for  the  Stuffing  of 
Cufhions,  Mattresses,  Carriages,  Sofas,  Chairs,  &c,  and  all 
other  Purposes  for  which  Flocks,  Wool,  or  Hair  are  now  gene- 
rally applied,  —  .  —  — .  ^  .^  ..  iQ^ 
Mr.  Berth's  for  a  Machine  for  casting  or  founding  Types,  Let- 
ters, and  Omaraentsr,  usually  made  use  of  in  Printing,                167 

■'Mr.  WiLLcox's  for  Improvements  in  Steam-Engines,      —  I69 

Mr.  Berte's  for  Improvements  in  casting  Printers*  Types  and 
Sorts,  and  other  Articles  of  Metal.  Communicated  to  him  by 
a  Foreigner  residing  abroad,  —  —  —  241 

Mr.  Wed6wood*&  for  an  Apparatus  for  producing  Ouplica^  of 
Writings,  —         '    —  —  —  —  246 

Mr.  Lorentz's  for  certain  Inventions  of  different  Machines  or  In- 
struments, one  of  which  will  -produce  instantaneous  Light, 
and  the  other  instantaneous  Fire.  Communicated  to  him  by 
Foreigners  residing  abroad,  —  —    .        —  350 

Mr.  Peache's  for  a  floating  hollow  Buoy  on  a  new  Construe* 
tion,  for  supporting  Mooring  Chains,  Cables,  Ropes,  &c.  S53 

Mr.  Roebuck's  for  certain  Improvements  in  a  Machine  called  the 
Caledonian  Balance,  —  —  —  —  25^ 

Mr.  Pellatt's  for  an  Improved  Method  for  admitting  Light  into 
the  internal  Parts  of  Ships,  Vessels,  Buildings,  and  other  Places,  321 

Mr*  BowYER^s  for  a  Method  of  working  or  manufacturing  of  Car- 
pets and  Carpet-Rugs  not  heretofore  used,       —  —  824 . 

Mr.  Maupslay's  for  certain  Improvements  in  the  Construction 
of  Steam-Engines,  —  --  —  —  327 

Mr.  Palmer's  for  a  new  Method  of  constructing  and  erecting 
Bridges,  .  —  —  —  —  —  32g 

Mr.  Forsyth's  for  a  Method  of  discharging  or  giving  Fire  to  Ar- 
tillery, and  all  other  Fire- Arms,  Mines,  Chambers,  Cavities,  and 
Places  in  which  Gunpowder,  or  other  Combustible  Matter,  it 
or  may  be  p9t  for  the  Purpose  of  Explosioo,  — <  401- 

Mr. 


'A 


CONTENTS  OP  VOL.  XI.    SECOND  SERIES.  T 

JMr.  Lamb*s  for  c«(tatn  Improvements  in  and  upon  a  Machine  for 
extracting  Fresh  Water  from  the  Salt  Water  of  the  Ocean,  (by 
Distillation^)  and  other  Purposes,  at  Sea  and  elsewhere,  407 

Mr.  Bowman's  for  the  Means  of  making  Hats,  Caps,  and  Bon- 
nets, for  Men  and  Women,  of  Whalebone ;  Harps,  for  harping 
or  cleansing  Com  or  Grain ;  and  also  the  Bottoms  of  Sieves  and 
Riddles ;  and  Girths  for  Horses ;  and  also  Cloth  for  webbiag« 
fit  for  making  into  Hats,  Caps,  &c. ;  and  for  the  Backs  and  Seats 
of  Chairs,  Sofas,  Gigs,  and  other  similar  Carriages  and  Things; 
and  for  the  Bottoms  of  Beds ;  and  also  Whalebone  Reeds  for 
Wea^Fcrs,  &c.      —  —  —  —  —  411 

Mr.  WiLi.iAMSoir*s  for  a  Discovery  of  a  certain  Improvement  in 
weaving  Cotton,  Linen,  Silk,  Woollen,  Worsted,  and  Mohair, 
and  each  of  them,  and  every  two  or  more  of  them,  by  Looms,  4l6 

Original  Communications. 

Observations  on  Mr.  Friend's  Patent  for  Improvements  in  the  !i 
Construction  and  working  Gun  and  Carronade  Carriages.  ""  '^ 
Communicated  by  the  Patentee,       —  —  •—  7 

A  new  Method  of  ascertaining  the  Rate  of  the  Velocity  of  a 
Ship  under  Sail.  By  Mr.  John  Whitleit  Boswell.  Com- 
municated by  the  Author,  -^  —  —  —  29 

Observations  on  Mr.  Cobitt*s  Patent  for  a  Method  of  equalizing 
the  Motion  of  the  Sails  of  Windmills.  Communicated  by  the 
Patentee,     '—  —  ——-.-  IJ5 

Description  of  a  Boat  contrived  so  as  to  possess  superior  Staunch- 
ness and  Strength.    By  Mr.  John  Whitley  Boswell,  lOl 

Observations  on  Mr.  Wedgwood*s  Patent  for  an  Apparatus  for 
prodacing  Duplicates  of  Writings.  Communicated  by  the  Pa- 
tentee,   —         —  —  1 —  — '        ,  —  S49 

Account  of  the  Second  Voyage  of  the  Ship  Economy,  built  on  Mr. 
John  Whitley  Boswell's  Patent  Construction.  Communi- 
cated by  the  Patentee,        —  —  —  —  g58 

Papers  selected  from  the  Transaclions  of  Philosophical  Societies,  (S^c, 

Account  of  a  Method  of  cultivating  Carrots,  and  applying  them 
as  Food  for  Cattle.    By  John  Christlan  Curwbn,  Esq.  SJ 

Qb  the  Revival  of  an  obsolete  Mode  of  managing  Strawberries. 
By  the  Rt.  Hon.  Sir  Joseph  Banks,  Bart.  K.B.  P.  R.  S.  &c.  107 

An 


vi  coN'rfNi's  oi^  Vol.  xi.  second  ttttn^. 

An  Essay  on  the  Influence  of  Frost,  and  other  Varieties  of  ba^ 
-Weather,  on  the  ripening  of  Corn.  By  the  late  BEirjAMiK 
BeLl,  Esquire,  -^  *—    .        — i-  —  110.  18S( 

An  Account  of  some  Nev\^  Apples,  which,  vriih  many  other*  that 
have  beefn  long  cultivated,  were  exhibited  before  the  Horticul- 
tural Society,  the  gd  Day  of  December  last.  By  Mr.  Arth tr a 
Biggs,  F.H.S.  .—.-—.  —  — .  isa 

Account  of  thfe  ImprOtttttertt  of  a  Tract  of  barren  Ground  covered 
with  Heath,  iii  art  elevated  Situailoti  in  the  Coutity  of  Peebles. 
By  Mr.  Jambs  Allai^,     --  -s-  .i-»  —  i85 

Improvements  in  priming  Papffr-Hangtiigs,    By  Mr.  Jomsf  Mid-    ' 
DLETOI^,  .^  ,«-  —  —  —  2^ 

On  the  Cultivation  of  the  Crambe  Maritima  of  Lifin^,  or  Sea  Kale. 
By  Mr.  John  MahbK,  F.  H.  S.      —  -^  — •  '        264 

Method  of  preserving  Turnips  in  the  Winter  Season.  By  Mr. 
James  Dean,      —  — .     —  —  —  272 

Descrrit]ition  of  a  Stove  for  heating  Rooms  or  drying  diflferent 
Articles.    Invented  by  Mr*  George  Field,  — *  331 

On  the  Subject  of  Weeding;  or  Improvements  to  be  effected  in 
AgrifcuUtire  by  the  Extirpation  of  Weeds.  By  Mr.  WilLiam 
PxTT,  —  —  ^  —  —  335.  4ig 

Description  of  a  Machine  for  splitting  Sheep*Skins.  Invented  by 
Mr.  Bssr^AMiN  Stott,     —  -*»  —  —  44^ 

Account  of  an  Experiment  on  the  comparali\'e  Culture' df  Turnips. 
By  Mr.  Charles  Laytoit,  — .  —  -^  447 

Papers  translated  from  Foreign  Wtrks* 

Researches  relating  to  the  Oxydation  of  Iron.    By  M.  Darso,  91.  lig 
Facts  relating  to  the  History  of  Prussiates.    By  M..  Proust,   47.  I99 
Report  made   to  the  National  Institute  on  the  Results   of  M* 
Clou£T*s  Experiments  on  the  different  States  of  Iron,  and  for 
the  Conversion  of  Iron  into  Cast-Steel.    By  M.  Gutton,     6q.  135 
Description  of  an  improved  Instrument  for  ascertaining  the  Strength 

of  Gunpowder,    —  —  —  —  -r-  ^\§ 

•Memoir  on  Wood«B  Matches  for  Artillery,  as  Substitutes  for  Rope- 
Match  or  Port- Fires^    By  C.  L.  Cadet,        —  —  2ltf 
Pacts  towards   the  History  of  the  Gallic  Acid.    By  Bouillon 
Lagrange,              —           —           —           .^           22j.  27a 

Ott  the  Preparation  of  pure  Baiytes.    By  M.  Robiqu£T>  S37 

Description 


CONTENTS  OF  VOX.  XI,  SECOND  8EMES.  Til 

• 

Page 
Description  of  a  new  Kind  of  Agricultural  Implement.    By  M. 
Capr^atAj         -—  —  —  .^  —  273 

Observations  on  the  Combination  of  fixed  Oils  with  the  Oxvd  of 
Lead  and  Alkalies.    By  M.  F.  Fremy,  —  —  27a 

MedQoir  on  the  Proportion  of  Light  produced  by  different  combus- 
tible Substances,  and  on  the  Degrees  of  Brightness  obtained  from' 
different  Lamps,  according  to  the  Nature  of  the  Oil  employed.  \ 
By  M.  Hassekfratz,  —  —  —  303.  $fi3 

On  the  Means  of  judging  of  the  Quality  of  Glass,  principally 
Table  or  Window  Glass ;  and  of  distinguishing  that  which  is 
subject  to  Alteration.    By  M.  Guyvon,    ,•—  —  37^ 

Memoir  on  the  Desulph  oration  of  Metals.  By  M.  Gueniveau,  2Q2.  385 

Extract  from  Essays,  by  M.  Jodsselin,  on  the  Improvement  of 
Potjtery  in  ^qeral,  or  the  Art  of  making,  at  a  less  Expense, 
Vessels  for  all  Purposes,  handsomer,  stronger,  and  more  salu- 
brious,  without  employing  either  Lead  or  Tin  in  the  Composi- 
tion of  the  glazing,  the  Enamel,  and  the  Varnish.  By  M.  Guyton,  893 

Meth0d  of  preserving  the  Cream  and  a  great  Part  of  the  Milk 
during  the  rearing  of  Calves.     Extracted  by  M.  Schnee,  398 

Observations  and  Experiments  on  the  Method  of  preserving  Corn 
froqa  Injects  and  from  Heatipg.  By  M.  Lavocat  DoMiMiQufe 
Capriata,  —  —  —  —  —  448 

An  economical  Process  for  obtaining  in  the  large  way  pure  Caus- 
tic Alkali  and  common  Caustic.   By  M.  Bouillon  Lagraxge,  453 

On  a  fulminating  Combination  of  Silver  of  a  White  Colour  and  . 
crystalline  Appearance.    By  M.  Descotils,  —  457 

Op  the  dangerous Ef&cts  of  Qover  on  Cattle;  Method  of  prevent- 
ing Accidents ;  and  approved  Remedies  when  they  do  occur. 
By  M.  De  ViNCENS,        —  r-  —  —  4^ 

Monthly  Intelligence  relating  to  Arts,  Mamtfactures,  &c. 

Report  of  a  Committee  of  the  House  of  Commons  on  the  Woollen 

Manufacture,  — -            —            —            — ,            .^  67 

process  of  Distillation,           —            —            ^-            —  154 

On  the  Use  of  Broad- Wheel  Carnages,  &c.        —            —  8O6 

Notice  of  the  TuBnel  under  the  Thames,            — •            —  sgn 

List'of  Patents  for  Intentions,  &c, 

y^tentb  granted  for  Inventions  in  the  Months  of  May,  June, 
July,  August,  September,  and  October,  I8O7,      80.  159  239.  320. 

40(.'    if?3 
PLATiiS. 


(    viii    ) 


PL    A    T    E    S 

9 

•         f 
( 

IN  THE  , 

--  ..-  -•  ,1. 

ELEVENTH  VOLUME,  SECOND  SERIES. 

;  .  ?      .     .  To  face  Pag« 

1.  Improved  Gud  and  Carronade  Carriages^  — >  6 

£•  Machinery  to  expel  noxious  Air  from  Tent?^  and  Composi- 

»  .  «       . . . 

lions  for  covering  and  facing  Hous^s^  —  ^     l6 

S.  Antifriction  Rollers,      -^  —  —  —  22 

4.  Method  of  equalizing  the  MoUon  of  the  Sails  of  Windmilk,      84 
5»  Machines  for  washing  Liiien^  and  Machine  for  churning 

Milk  and  Cream,    —  —  —  —  0^. 

.6.  Machine  for  casting  or  founding  Types;  Letters,  Spaces,  &q* 

used  in  Printing,    —        .   . —  —      .     '— -  100 

7*  Improvements  upon  Smoki  or  Air  Jacks,  ^  — -  -^  }64 

5.  Improvements  in  Bteam-£nginet,  *-  —  178 
g.  Improved  Instrument  for  ascertaining  the  StreQgth  of  Gun*  ~ 

powder,    —  —  —       ,    —  —  2l6 

10.  Machines  or  Instruments  for  producing  Light  and  Fire,  252 

11.  Caledonian  Balance,  an^  Improvements  in  printing  Paper- 

Hangings,  -,  —  •-.  -i—  ggg 

12.  New  Kind  of  Agricultural  Iraplemenfe  .  -^  ->-  276 
13  and  14.  Improvements  in  the  Construiction  of  Steam- Engines^  328 
15.  Stove  for  heating  Rooms  and  drying  different  Articles,  834 
1(5.  Method  of  discharging  Fire- Arms,  &c.        —         —           406 

17.  Improvements  in  weaving  Cotton,  Ljnen,  &c.  by  Looms,        418 

18.  Machine  for  splitting  Sheep-Skins,  — -  — ^  446 
191  Process  for  ohtaining  Caustic  Alkali  and  common  Caustic^      4sA 


THE 


REPERTORY 


OF 


ARTS,   MANUFACTURES, 


AKD 


AGRICULTURE. 


t  .  TA  „       ..i..r.. T,  r.cT^    •     .».  .tjr>A.:,vn-    i v*.!i  jnw  .jn  •■'.r^cs 


>^o.  LXI.  SECOND  SERIES.  June  laCH. 


Specification  ^  the  Patent  granted  to  Richard  Friend, 
of  the  Sroadwc^y  St.  TAomas'Sj  Southwarkj  in  the  County 
^  S^rrty^Gim-Carriage-maker ;  for  certain  Impt&ci- 
Ttients  in  the  Construction  and  Wtrrking.  Gun  and  Carro- 
vade  Carriages  for  Sea  or  Garrison  Service ;  ^mhich  /?n- 
pracements  are  also  applicable  to  mam/  other  Purposes. 

Dated  Jan.  29,  1807. 
Willi  a  Plate. 

X  O  all  to  Vliom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  Richard  Friend  do  hereby  declare  that  nay  im- 
provements in  the  congtriiction  and  working  gun  and 
carrona,dd  carriages  for  sea  or  garrison  service  are  as 
follow  : 

Firft,  I  so  construct  the  carriage  that  the  b^d  or  bot- 

tortiof  it,  wh6n  the  gun  is  6re<l,  shall  slide  back  upon  a 

slide  or  traversing  platform,  wM'qh  I  make  (for  a  s^ip 

'  catriage)  slittilat'  to.  the  slide  of  a  common  carronatJe^ 
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?  Patent  for  Imprcnements  m  the  Comtructim 

with  tlic  addition  of  two  iron  plates  for  the  wheels  of  the 
carriage  to  run  upon,  and  is  fixed  to  the  {hip*s  side  in 
the  sanye  mariner  as  the  slide  of  a  common  carronade. 
For  garrison  service  the  slide  is  made  similar  to  that  for 
sea  service,  except  that,  instead  of  the  plates  at  the  fore- 
end  of  the  slide,  which  are  cailed  breast-plates,  I  substi- 
tute.an  iron  with  tuo  straps  and  an  eye  at  the  end, 
which  1  fix  to  a  piece  of  wood  fixed  between  the  sides  of 
the  slide,  extending  to  any  length  that  may  be  required 
(or  I  fix  it  to  the  slide)^  the  eye  at  the  end  hanging  upon  a 
pivot  or  bolt^'fised  in  the  floor  of  the  garrison ;  and  the 
slide  resting  upon  four  wheels,  may  be  traversed  so  as  to 
point  the  gun  in  any  direction.  This  slide,  as  also  the 
slide  for  sea  service,  I  hang  in  various  other  ways,  as  the 
nature  of  the  ship  or  garrison  may  require. 

Secondly.  After  the  gun  is  fired,  and  th^carriage  is 
.  forced  back  upgn  the  slide  by  the  recoil,  I  raise  the  car* 
riage  upon  four  wheels  by  means  of  an  iron  $ptndle,  with 
pinions  upon  it,  and  four  iron  levers  or  cranks,  with  cogs 
or  teeth,  at  the  end,  which  work  in  the  piqions  on  the 
spindle,  and  the;  wheels,  running  upon  the  |)lat.es  of  iron 
which  i  let  into  the  jslide,  will  enable  .the  gun  to  be  got 
forward  again  witl>out  tackle  and  fall  or  handspikes,  and 
in  considei;abIy  less  time  than  the  common  carriage. 

.Thirdly.     I  make  the  carriage  of  two  wopd  sides  or 

LraGkets,   a  bed  or  bottom,   and  a  transum   or  cross - 

\piecej  franied  together.     I  fix  the  iron  spindle  about  the 

iniddic  of  the  carriage,  a  lUtle  above  the  bed  or  bottom. 

It  is  milde  round,  and  passes  through  the  sides  or  bi*ackets> 

» ■» 

at  the  inside  of  which  are  two  pinions  of  six  (or  any  other 
convenient, nimiber  of)  teeth  or  cogs,  and  a. half  pinion 
of  three  (or  anv  .other  convenient  number  of)  teeth  or 
cogs  on  the  middle.  The  ends  (hi  the  outside  are  made 
square  to  fix  wreiicbes  or  handles  to,  to  turn  the  spindle. 

Ifix 
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I  iSx  the  four  iron  levers  or  cranks  to  the  bed  or  bottoni 
of  the  carriage  (by  means  oiFan  iron  bolt  passing  throngli 
thein)*  two  at  the  fore  anci  two  at  the  aft  part  of  the  car- 
riage, on  the  inside  of  "the  sides  or  brackets.  The  two  at 
the  forepart  J  make  witl)  h  hole  at  one  end,  tlirotigh  wkich.,. 
and  along  a  groove  or  cliannel  in  the  bed  or  bottohi,  an 
iron  axle-tree  passes ;  tfn  the  ends  of  nhich,  at  tlie  out- 
side ofthe  levers  or  cranks,  are  two  iron  wheels.  At  the 
edsre  or  circumference  of  the  wheels  is  another  hole, 
through  which,  »nd  through  the  sides  or  brackets,  and 
bed  or  bottom,  a  bolt  passes,  and  serves  as  a  bearing 
boh  or  pivot  for  the  levers  or  crahks  to  act  upon,  and 
also  to  hold  tlie  carriage  together.  The  other  end  I  make 
with  three  or  any  other  number  of  teeth  or  cogs,  which 
'  work  in  the  pinions  on  the  spindle.  The  two  levers  or 
cranks  at  the  hind  or  aft  part  of  ibcf  carriage,  are  made  si- 
milar to  the  two  at  the  fore  part,  only  being  reversed  ; 
that  is  to  say,  the  hole  through  which  the  bearing-bolt 
passes  is  at  the  end  ;  and  the  hole  through  which  the 
axietrec  passes  is  at  half  the  diameter  of  the  wheel  from 
the  bearing-bolt ;  so  that,  by  turning  the  spindle  one 
way,  the  carriage  will  be  taised  upon  its  four  wheels  at 
once.  I  hold/ the  carriage  upon  the  slide  by  an  iron  pin- 
tail similar  to  that  of  a  common  carronadc,  the  bottom 
pait  01*  body  being  round,  with  a  T  head  or  crutch,  and 
which  passes  through  the  mortise  or  channel  in  the  Klide, 
the  head  or  crutch  hooking  in  tlie  rebate  underneath.  The 
upper  part  or  shank  is  square,  and  passes  through  a  mor- 
tise in  the  bed  or  bottom  ;  in  the  end  of  the  shank  is  a 
mortise,  and  a  brass  roller  fixed  in  it ;  through  the  mor- 
tise above  the  bed  or  bottom,  and  under  the  brass  roljer, 
passeis  a  \i.ey  or  wedge,  witli  a  rack  of  three  (or  any  iwmi- 
b(ir  of)  teeth  or  cogs  at  the  end,  which  work  in  the  lo^s 
on  the  middle  of  the  spindles  $  which,  as  it  is  turned, 
^  B  2  forces 
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forces  the  key  or  wedge  forward,  so  that  the  distance  be** 
tween  the  T  head  or  cratch,  and  the  key  or  wedge  is 
lengthened  in  proportion  as  the  carriage  rises,  and 
-shortens  again  s^s  the  carriage  is  lowered.  The  iron 
wrenches  or  handles  which  turn  the  spindle,  are  held 
dowii  by  two  hooks  at  the  aft-end  of  the  carriage,  or  by  a 
latchet-wheel  fixed  to  the  spindle^  and  a  pall  fixed  to  the 
$ide  or  bracket  (the  iron  spindly  may  be  made  s(]^uarey 
and  brass  or  other  metal  pinions  fix^d  on  it^  instead  of 
inaking  it  of  sol^d  iron).  I  ,fix  an  iron  socket  in  the  aft- 
end  of  the  carriage  for  an  iron  bar  %q  go  into^  to  traverse 
the  carriage  any  way.  I  fix  breeclnng-rings,.  eye-^b^lts 
or  loaps^  and  cap  squares,  the  same  as  to  other  carriages* 
This  carriage  will  not  be  so  liabk  to.  decay  as  the  com- 
inon  carronade  carriage ;  as  when  the  gun  is  housed  it 
may  be  raised  upon  its  wheels,  which  will  let  the  air  to  it, 
and  preserve  the  wood. 

I  also  apply  the  aforesaid  levers  or  cranks  and  spiodle, 
to  rope-maker's  sledges,  or  to  any  ^hing  heavy  tliat  is 
wanted  to  lie  on  a  flat  surface^  and  at  times  required  to 
be  moved,  observing  tliey  must  he  proportioned  accord- 
ing to  t])e  weight  that  is  to.  be  lifted,  and  the  height  it  is 
to  be  raised. 

Tiie  following  reference  to  the. annexed  drawing,  foe  a 
ship  carriage,  will  more  fully  explain  the  above  specifi.- 
(:ation. 

Observe,  the  sanie  figures,  and  letter?  apply  to  plan, 
elevations,  ai^d  sections,  and  .the  iron- wq^fk  drawn  sepa^ 
rately  by  a,  double  scale. 

A  A  (Plate  I.)  are  wood  bearers  which  lay  on  the 
deck,  B  the  chock  which,  lies,  on  the  bearers  A. A, 
nnd  is  bolted  to  the  ship's  side  or  d^ck.  C  is  an  iron 
^,late  let  into  the  chock  B,  and  one  the  same  on  the.  un- 
derside.  P  is  the  slide  or  platform  vesting  on.  the  ch,ock  B. 

Eia 


and  JVerking  Gun  and  Commote  Carriagt^.         % 

E  isa  truck  or  hind  block  for  the  aft  end  of  *th«  slid« 
D  to  rest  upon.    FF  are  iron  plates  let  into  tlie  truck  E, 
and  two  the  same  on  the  other  side,  with  two  iron  wheeU 
or  rollers  between  them,  to  run  up6n  the  deck.    GG  vtm 
the  breast-pla^tesy  which  are  let  into  the  breast  of  die  slide 
D,  one  at  the  top  and  one  on  the  underside,  and  fastened  on 
by  six  (or  any  other  number  of)  rivets.    H  is  the  fighting- 
bolt,  which  passes  through  the  front  hole  in  the  breast* 
plates  G  G,  and  through  the  front  bole  in  the  plates  C» 
in  ihe  chock  B,  and  hold  the  slide  down  upon  it ;  I  is  the 
housing  bolt  which  passes  through  the  aft-hole-of  the  bot«* 
torn  plate  G,  and  plates  C  ;  this  bolt  is  only  to  bo  used 
>irhen  the  gun  is  to  be  housed  and  laid  close  to  the  ship*4 
side.     K  K  are  iron  plates  let  into  the  top  of  the  slide  O^ 
for  the  wheek  of  the  carriage  to  run  uppn.    L  is  a  mor-* 
tise  or  channel  in  the  sl'rde  D,  and  a  rebate  on  the  under* 
side,  with  a  plate  of  iron  laid  in  it,  of  a  convenient 
width  and  thickness.    The  letters  MNNO  constitute 
the  carriage ;  M  is  the  bed  or  bottom  ;  N  N  are  the  sides 
or  brackets ;  O  is  the  transum  or  crosspiece  framed  into  the 
sides  or  brackets  N  N,  and  a  bolt  passing  through  holds 
them  together.    P  is  the  pintail  which  passes  in  the  channel 
L,  and  through  a  mortise  in  the  bed  M  and  pistes  Q. 
R  is  a  wedge  or  key  with  a  rack  of  three  teeth  at  the  end, 
which  passes  und€5r  the  brass  roller  in  the  pintail  P,  and 
at  top  of  the  bed  M.    8  S  S  S  are  iron  levers  or  cranks  to 
throw  the  carriage  on  or  off  its  wheels.    T  T  are  iron 
bolts  which  pass  through  the  carriage,  and  through  a  hole 
in  the  levers  for  them  to  act  upon.     V  V  are  iron  axle* 
trees  which  pass  through  a  hole  in  the  levers  S  S  S  S,  and 
along  a  groove  or*  ohunnel  in  the  bed  or  bottom  M  ;  on  the 
enJs  are  the  iron  wheels  U  U,  which  ran  upon  the  plates 
K  K,  and  pjay  up  afid  down  in  holes  out  in  the  bed  or 

bottom 
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fcoeiom  M^  W  is  It  spfndle  with  two  pinions  of  fix  teeth 
(whieh  work  itt  the  cogs  of '  Aie  levers  S  S  S  S) ;  in  the 
niiddte  of  rile  spindle  is  a  baff  pinion,  or  three  teeth  or 
eogs,  which  wo  A  in  the  cogs  of  the  key  or  wedge  R  ; 
this  spindle  R>ay  be  made  sqoare,  and  the  pinions  made 
ef  brasft  or  otlier  proper  meta)  instead  of  iron ;  X  X  are 
faof^  wrenchea  which  fix  on  tlie  ends  of  the  spindte  W  ;^ 
Y  Y  are  iron  pl^es^  through  which  the  spindle  W  passes ; 
ZZ  are  iron  bteks  to  hold  the  wrenches  XX^dbwn, 
^ich  may  be  d^fte  by  a  latcliet  wheel  on  the  spindle  W^ 
and  a  pall  on  the  bracket  N,  instead  of  the  hpoks. 

No.  1  iaan  iron  socket  in  the  aft  end  of  the  carriage. 
Ko.  2  is  an  iron  bar  that  goes  into  the  socket  No.  I,  to 
ink  verse  the  carriage  any  way»  No.  :3  3  are  the  breech* 
''ing  rings.  Now  4  4  are  eye-bohs  or  loops  to  lash  the 
slide  D  fast.  No.  5  5  are  bolts  which  hold  die  slide  to- 
getl>er.  No.  6  6  are  eye^bolts  or  loops  to^anh  the  c^r« 
riage  fast.  No.  7  7  are  the  cap  squares  which  hold  the 
gun  in  its  place.  • 

N.  B.  The  wrenches  X  X  when  the  gun  is  fired  stand 
perpendicntarly  (or  may  be  taicen  off)  and  the  bed  or  bot- 
tom M  lays  fiat  upon  and  with  the  recoil  slides  back  upon 
the  sKde  J) ;  whnn  the  gun  is  reloaded|  the  wrenches  X  X 
are  puHed  down  to  a  hori;?ontal  direction,  which  turns 
flic  spindle  W,  and  the  cogs  of  the  pinions  working  in 
the  cogs  of  the  levers  SSSS,  which  bear  or  act  upon 
the  bohfe  T  T,  raise  the  carriage  upon  its  four  wheel??, 
and  at  the  same  time  the  cogs  on  tiie  middle  of  the  spin- 
dle \V  force  the  key  or  wedge  It  from  under  the  brass 
roller  in  the  pintail  P,  so  that  tlie  distance  betwct^n 
the  head  or  crulch  of  the  pintail  and  the  wedge 
R  is  lengthened  in  proportion  as  the  carriage  v'trnf^,  and 
the  books  Z  Z  hold  the  wrenches  X  X  down  while  the 
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gun  is  got  forward,  wbich^  a»  before  stated,  may  be 
done  with  ease  without  the  use .  of  tackle  and  faU^  or 
handspikes^  and  in  considerably  less  time  than  a  comaioa 
carriage*  The  traversing  bar  No.  2  is  made  to  answ<» 
for  a  wrencb  X,  .as  also  are  the  wrenches  X  for  the  tra^ 
versing  bar  No^  2>  in  case  of  either  being  any  ways 
"AuBstflFed* 

In  witness  whereof,  &c. 


OlSEKVATtONS  BY  THE   PATENTEE.    * 

Nothing  surely  can  be  a  greater  recommendation  to  a. 
gun  or  carronade  carriage  for  sea  or  garrison  senrioe  than 
the  few  hands  whereby  the  gun  or  carronade  may  be 
worked,  (eonsequently  leaving  the  more  hands  to  work 
the  ship,  .or  for  other  supernumerary  purposes,)  the 
quickness  with  which  the  gon  nlay  be  fire^i,  and  the 
soiall  space  of  room  which  they  take  up  in  a  ship  or  gar* 
risen,  more  particularly  when  these  most  valuable  acquis 
sitions  can  be  obtained  by  such  simple  means  as  are  de* 
scribed  in  my  specifieation  and  drawings;  by  which  i( 
will  appear  that  the  carriage  will  take  but  little  morp 
Toom  than  the  gun  would  of  itself  ^  and  that  by  the  sim^ 
plicity  of  puUing  dowo  the  wrench  marked  X,  as  shewo 
in  tbe  draw^ug,  (which  one  man  will  accomplish  with 
ease,  for  as  the  gun  increases  in  length  so  the  levers  o|r 
cranks  marked  S  incr^se  in  length,  and  consequently 
gain  power  in  proportion  to  tbe  weight  of  the  gun,)  the 
carriage  will  be  raised  upon  its  wheels^  so  that  a  gun  of 
30  ewt  may  be  pushed  forward  after  firing  by  two  men 
(or  more  io  proportion  as  the  gun  increases  in  weight) 
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gttn  is  got  forward,  wbicb^  as  before  stated,  may  be 
dose  with  ease  without  the  use, of  tackle  and  fail,  or 
baiidi^pikesy  and  in  considerably  less  time  than  a  conmioa 
carriage^  The  traversing  bar  No.  2  is  made  to  answer 
for  a  wrench  X.  as  also  are  the  wrenches  X  for  the  tra* 
vepsing  bar  No^  2>  in  case  of  either  being  any  wayi^ 
"dftiii2U!Fed« 

Iq  witness  whereof,  &c. 
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Nothing  surely  can  be  a  greater  recomuiendation  to  s^ 
guQ  or  cdrroaade  carriage  for  sea  or  garri^oo  senrioe  than 
the  few  hands  whereby  the  gun  or  carronade  may  be 
worked,  (consequently  leaving  the  more  hands  to  woA 
the  ship,  .or  for  other  supernumerary  purposes,)  the 
4]uickness  with  which  the  gon  may  be  fire^l,  and  the 
small  space  of  room  which  they  take  up  in  a  ship  or  gar- 
rison, more  particularly  when  these  most  valuable  acquis 
sitions  can  be  obtained  by  such  simple  means  as  are  de- 
scribed in  my  specification  and  drawings;  by  which  it 
will  appear  that  the  carriage  will  take  but  little  mor^ 
room  than  the  gim  would  of  itself  i  and  that  by  the  sim* 
plicity  of  prilling  dowe  the  wrench  marked  X,  as  shew^ 
in  tbe  drawing,  (which  one  man  will  accomplish  with 
ease,  for  as  the  gun  ificreases  in  length  so  the  levers  ojr 
cranks  oiarked.S  incr^se  in  length,  and  consequently 
gain  power  in  proportion  to  the  weight  of  the  gun,)  the 
carriage  will  be  raised  upo^  its  wheels.^  so  that  a  gun  of 
30  cwt  may  be  pushed  forward  after  firing  by  two  men 
(or  more  in  proportion  as  the  gun  increases  in  weight) 
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gan  is  got  forward,  wbich^  as  before  stated,  may  be 
do22e  with  ease  witboat  the  use. of  tackle  and  faU.  or 
baiid;iptkesy  and  in  considerably  less  tioie  than  a  coaunoa 
carriag<2^  The  traversing  bar  No.  2  is  made  to  answci^ 
for  a  wrencb  Xf  as  also  are  the  wreocbes  X  for  the  tra^ 
vejsing  bar  No^  2>  in  case  of  either  being  any  ways 
"damzuz^ed* 

In  witness  whereof,  &c. 
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Nothing  surely  can  be  a  greater  recommendation  to  a. 
gun  or  carroaade  carriage  for  sea  or  garrison  senrioe  tbu 
the  few  hands  whereby  the  gun  or  carronade  may  be 
worked,  (eonsequently  leaving  the  more  hands  to  work 
the  sbipi^or  for  other  supernumerary  purposes,)  the 
quickness  with  which  the  gun  may  be  fire<:l,  and  the 
small  space  of  rooin  which  they  take  up  in  a  ship  or  gar* 
rison,  more  particularly  when  these  most  valuable  aeqai^ 
sitions  can  be  obtained  by  such  simple  means  as  are  de* 
scribed  in  my  specification  and  dravKngs ;  by  which  it 
will  appear  that,  the  carriage  will  take  bat  little  mora 
room  than  the  gtin  would  of  itself;  and  that  by  the  sim^ 
plicity  of  puUingdowa  the  wrench  marked  X,  as  shewn 
in  tbe  drawjing,  (which  one  man  will  accomplish  with 
ease,  for  as  the  gun  increases  in  length  so  the  levers  of 
cranks  marked. S  increase  in  length,  and  consequently 
gain  power  in  proportion  to  the  weight  of  the  gunj  the 
carriage  will  be  raised  up<»9  its  wheels^  so  that  a  gun  of 
SO  cwt.  may  be  pushed  forward  after  firing  by  two  men 
(or  more  in  proportion  as  the  gun  iui^reases  in  weight) 
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gan  is  got  forward,  wbicb^  at  before  stated^  may  be 
done  with  ease,  witboat  the  use .  of  tackle  and  fall,  or 
baiidi^ikcs,  and  in  considerably  less  time  than  a  conunoa 
carriage^  The  traversing  bar  No.  2  is  made  to  answer 
for  a  wrench  X«  as  also  are  the  wrenches  X  for  the  tra^ 
vecsing  bar  No«  2>  in  case  of  either  being  any  ways 
^4ai&3ffed» 

In  witness  whereof,  &c. 
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NotbiDg  sorely  can  be  a  greater  recommendation  to  • . 
gun  or  carrouade  carriage  for  sea  or  garriaon  senrioe  than 
the  few  bands  whereby  the  gun  or  carronade  may  be 
worked,  (consequently  leaving  the  more  hands  to  work 
the  ship,  .or  for  other  supernumerary  purposes,)  the 
quickness  with  which  the  gon  nlay  be  fire^l,  and  the 
small  space  of  room  which  they  take  up  in  a  ship  or  gar* 
rtson,  more  particularly  when  these  most  valuable  aGqui«> 
sitions  can  be  obtained  by  such  simple  means  as  are  de- 
scribed in  my  specification  and  drawings ;  by  which  i( 
will  appear  that  the  carriage  will  take  but  little  morp 
Toom  tlian  the  gun  would  of  itself;  and  that  by  the  sim« 
plicity  of  pulling  dowe  the  wrench  marked  X,  as  shewoi 
in  tbe  drawing,  (which  one  man  will  accomplish  with 
ease,  for  as  the  gun  increases  in  length  so  the  levers  o]r 
cranks  marked  S  incr^se  in  length,  and  consequently 
gain  power  in  proportion  to  the  weight  of  the  gun,)  the 
carriage  will  be  raised  upon  its  wheelsj^  so  that  a  gun  of 
30  cwt  may  be  pushed  forward  after  firing  by  two  men 
(or  more  io  proportion  as  the  gun  iut^reases  in  weight) 
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gon  is  got  forward,  wbich^  as  before  stated,  may  be 
done  with  eas^  withoat  the  use .  of  tackle  and  fail^  or 
baiidipikcsy  and  in  considerably  less  time  than  a  conuxioa 
carriage^  The  traversing  bar  Nu.  2  is  made  to  aosweiv 
foe  a  urrencb  X9  .as  also  are  the  wrenebes  X  for  the  tra^ 
v^i^ng  bar  Np^  2>  in  case  of  either  being  any  ways 
>biB3ged« 

Iq  witness  whereof,  &c. 


OlSEliVATifONS  BY  THE   PATENTEE.    * 

Nothing  sarely  can  be  a  greater  receminendation  to  a. 
gun  or  carronade  carringe  for  sea  or  garrison  senrioe  tbao 
the  few  hands  whereby  the  gun  or  carronade  may  be 
worked,  (consequently  leaving  the  more  hands  to  work 
the  ship,  .or  for  other  supernumerary  purposes,)  the 
quickness  with  which  the  gun  may  be  fire^l,  and  the 
small  space  of  roofn  which  they  take  up  in  a  ship  or  gar* 
risen,. more  particularly  when  these  most  valqable  acquit' 
sitions  can  be  obtained  by  such  simple  means  as  are  de- 
scribed in  my  specification  and  drawings;  by  which  it 
will  appear  that  the  carriage  will  take  but  little  tnor^ 
room  than  the  gim  would  of  itself  ^  and  that  by  the  sim- 
plicity  of  pulling  dowo  the  wrench  marked  X,  as  shewii 
in  tbe  drawings  (which  one  man  will  accomplish  with 
ease,  for  as  the  gun  ificreases  in  length  so  the  levers  o|r 
cranks  marked.  S  incr^se  in  length,  and  consequently 
gain  power  in  proportion  to  the  weight  of  the  gun,)  the 
carriage  will  be  raised  upop  its  wbeels;^  so  that  a  gun  of 
SO  ewt.  may  be  pushed  forward  after  firing  by  two  men 
(or  more  io  proportion  as  the  gun  iu(;reases  in  weight) 

in 


^16  Paientfor  ecrGcring  and  facing  Hoims. 

,  ivhich  joaust  be  kept  warm  by  laying  upon  the  hot  plate  B 

"  under  which  the  flue  to  convey  the  heated  air  from  the 

furnace  passes ;  then  beat  it  out  into  a  flat  sheet,  and 

pass  over  it  the  preparatory  roller,  as  shewn  in  drawing 

^C,  until  you  have  made  it  of  the  thickness  required. 

When  the  sheet  is  thus  formed,  a  board  of  sufficient 

size  to  receive  the  sheet  when  finished  is  passed  through 

the  rollers  from  behind,  the  nose  of  which  board  is  chana- 

fered  away,  so  as  easily  to  pass  under  the  lead  bearing 

the  composition,  which  of  course  is  still   warm.     The 

.board  bearing  the  composition  on  the  lead  is  then 'passed 

back  between  the  rollers,  and  conies  out  on  the  back 

:  side  of  the  press,  where  are  affixed  cutters,  as  shewn  on 

the  drawing  D,  which  are  turned  round  by  d  pinion,- 

taking  in   the    great   pinion   which  carries   the  rollers. 

These  cuttei^  slide  on  the  bar,  and  may  be  put  more  or 

less  apart  as  the  sheet  may  be  required  of  a  greater  or 

less  width. 

In  all  the  foregoing  receipts  tar  is  preferred  to  any 
other  bituminous  substance.. 

ExpLAi»JATiON  of  the  Drawiicgs/ 
(See  Plate  II.) 

B,  iron  plate  on  which  the  lead  rests.     The  shape  of 
the  bottom  of  the  crock  or  boiler  is  marked  by  the  dotted 

'lines. 

'      1,  the  lead  which  carries  the  cutters  throujyh  the  com-» 

Iflpsition.     2,  the  bar>   which  being  driven  to  and  fro, 

drives  the  beaters  in  the  boiler.  The  beaters  are  pro- 
'Vided  with  flat  iron  plates  at  their  feet,  Vvhich  travel  on  a' 

pin,  and  scrape  the  bottom  of  the  boiler.  3,  the  pinidii 
^  which  carries  the  cutters.  4,  the  pinion  which  carries 
'the  rollers. 

C,  the  preparatory  roller  loaded  with  stones. 
* '  W,  the  beaters- on  which  the  bar  turn, 

'  ■  Spe^cifcatf&ft 


riM.  Vol.31. Saand  SertM. 


J^.J. 


I^.  H. 


^.3. 


v; 


.;;   .A  v<. 


(     17     )  ^ 

Specification  of  the  Patent  granted  to  John  William 
Lloyd,  late  of  Brook-streety  Givsvenor-sqtiarey  in  the 
County  of  Middlesex y  but  7iow  of  Bishop  JVeamiouth,  in 
the  County  of  Durham^  Esquire ;  for  aw  Invention  'of 
Anif nation  Rollers  or  Wheels  to  assist  all  Soils  of^ 
Carriage  Wheels.     Dated  November  20,  1806. 

With  a  Plate.  • 

X  O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  I  the  said  John  William  Lloyd,  in 
compliance  with  and  in  performance  of  the  aforesaid  jh'o- 
viso  in  the  said  in  part  recited  Letters  Patent  contained., 
do  by  this  prpsent  instrument,  in  writing,  declare  that  my* 
said  invention  is  herein  particularly  described.     Whereas 
the  wheels   of  carriages  commonly  in  their  progressive 
motion  turn   around  and  bear  upon  a  fixed  axis  or -axle* 
tree,  whereby  very  considerable  heat  and  friction  is  oc- 
casioned to  the  axis  or  axle-tree,  which  greatly  impedes 
the  carriages  so  drawn,  to  the  great  strain  and  detriment 
of  the  animal  or  animals  that  draw  them  :  Now,  in  order 
to  prevent  the  aforementioned  heat,  and   also  to  reduce 
the  aforementioned  friction  occasioned  by  wheels  turning 
round  and  bearing  upon  a  fixed  axis  or  axle-tree,  I  so 
form  and  contrive  the  axis  or  axle-tree,  that  it  shall  turn 
round  with  and  bear  between  what  I  denominate  anti-r 
friction    rollers  or  wheels'  as  described  in  the  drawing 
Fig.  5.  (Plate  III.)  which  antifriction  rollers  or  wheels  I  * 
commonly  caused  to  be  made,  and  recommended  to  be ' 
made,  in  diameter  as  near  one  half  the  diameter  of  the 
wheel  which  they  are  meant  to  assist  as  may  be  found 
most  convenient.     If  the  diameter  of  the  aforesaid  anti^- 
friction  rollers  or  wheels  are  increased  bej^ond  this  rule, 
they  will  be  inconvenient  in  various  respects ;  if  they  ar^ 
Vol.  XL — Second  Series.  D  decrea&cd 
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(jecrea^ed  the  assistance  they  are  meant  to  afford  will  be 
decreased  alsb  ;  but  the  (}rmensiQns  of  the  afgrenVentioncvt 
Antifriction  rollers  or  wheels  n^av  be  varied   according  t:> 
th^  weight  of  the  carriages  they  ^re  applied  to;  z':\c  r;..  i 
a'ntifriptjfon  rollers  or  wheals  may  be  made  of  :  ^    ?    *: 
ffiast,    qr  of  common  iron,  brass,  mixed  metal,  cr  \\oaa 
with  a  hoop  round  thp  rim,    or  of  any   other  hard  suhr 
stance  th^t  maybe  thoiight  more  economical.     The. anti- 
friction rollers  or  wheels  may  overlap  each  other,  or  their 
ritns  m^y  face  each  other,  as  described  in   the  drawing 
Figs.  5  and  18.     Sometimes  I  cause  the  antitriction  rollers 
or  wheels  to  turn  round  on  spindles,  pins,  or  gpdgeons 
(mad^  of  mailed  or  pig-iron)  as  described  in  the  drawing, 
Figs.  8a,  2d,  and  4.     Sometinies  I  make  the  antifriction 
tollers  or  wheels  turn  by  pivots  or  axles,  fixed  through 
their  centres ;  the  points,  ends,  or  extremities  of  which 
pivots  or  axles  I  introduce  into  and  well  secure  in  sockets^ 
-firmly  |ixed  in  a  frame,  or  some  other  steadfast,  made  of 
iron,  or  some  other  substanqe  sufficiently  strong  to  sup* 
port  them,  as  represented  in  the  drawing,  figs.  12  and 
18.     When  I  cause  the  antifriction  rollers  or  wheels  to 
turn  round  by  pivots  or  axesf  fixed  tirrbugh  their  centres 
and  confined  in  sockets,  as  herein  before  described  i«  th^ 
drawing.  Figs.  Il2  and  18,  I  then  qommonly  place  such 
frame  or  stjtadfast  under  thp  bottom  of  the  carriage  which 
^he  antifriction  rollers  ox  wheels  are  meant  to  assist ;  an4 
perhaps  that  manner  of  fixing  them  may  be  best  suited  to 
ilow  carridg<5s,  as  carts  and  waggops.    Antifriction  rollers 
pT  wheels  winch  turn  on  an  a^is,  pin  or  gudgeon!  com-^ 
IQonly  canse  to  be  fixed'  on  the  bed  of  a  mail-coa<:h,  or 
any  other  qMicfc  travelling  carriage  or  gig,  as  represented 
^n  the  drawings  in  Figs,  i  and  5.     The  axis,  pin  or  gud- 
g^Qn«  whether  it  be  fixed  to  the  bed  of  the  carriage  or  iti 
|i)y  O^ore  ^01^ venient  situation,   must   be  fastened   into 

|!>lockj5 
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blocks  of  wood,  or  something  as  strong  or  stronger,  and 
made  firm  by  ^nut-screw  bolts,  wedges,  iron  staplf?s,  or 
iron  bridges^  as  maj  be  found  most  convenient.  I  sopae* 
times,  in  order  to  strencjthen  the  bed  of  the  carriage  and 
the  blocks  of  wood  affixed  to  it,  cause  a  plate  of  iron  or 
brass  to  be  fixed  therepn,  with  holes  in  the  said  plate  of 

I 

iron  or  brass,  through  which  the  shank  of  the  axis,  pin  or 

gudgeon  passes  into  tlie  blocks  of  wood,  and  against  which 

the  shoulders  of  the  axis,  pin  or  gudgeon  bear  for  addi-* 

tional  support,  as  represented  in   tue  drawing.    Fig.  SJ 

to  which  plate  I  also  sometimes  fix  a  shelter  to  %hp  anti« 

friction  rollers  or  wheels,  as  represented  in  the  drawings 

Fig.  16.  .  I  sometimes,  the  more  to  relieve  friction,  make 

the  axis^  pin  or  gudgeon  with  a  tapering  shoulder  and 

screw,  On  a  tapeiring  socket  (in  form  something  like  ^    . 

cap  oi"  thimble),  at  the  point  of  the  axis,4)in  or  gudg^n^ 

into  which  the^nave  of  the  antifriction  rollers  or  wheels 

fenter,    and  thereby  the    antifriction   rollers  or  wheels 

only  bear  on  their  extremities,  arid  not  on  their  centre? ; 

and  to  prevent  the  sockets  unscrewing,  I  sometimes  screw 

them  through  their  sides  by  ancfther  screw,  which  binds 

against  the  axis^  pin  or  gudgeion,  and  which  method  is  <^ 

preferable  to  a  pin  or  lynch  pin,  that  cannot  Jbind  more 

or  less  at  pleasure,  but  Which  the  cap-screws  tVili  do^  and 

which  caps  I  also  s6n?.etiipes  fasten  by  nut-screws,  as  di?- 

scribed  in  Figs,  i^a^  !7d,  10  and  1 1  in  drawing.    TheanJti*^ 

•  friction  rollers  or  wheels,    from  theif  construction  ap4 

manaef  of  action,  do  not  require  oil,  but  au  oil-box  m^f 

be  let  into  the  block  attached  to  the  bed  of  the  c^rriage^ 

as  yepreaented  in  the  drawing,  Fig.  17*     In  order  to  re-     . 

lieve  the. wheels  of  carriages  from  heating  and  wearing 

the  fixed  axle-tree  as  hitherto  used,  I  cause  the  carriage-* 

wheel  and  axis  ot  axle-tree  to  turn  round  together,  by 

means  of  a  spring  catch,  bolt,  pin-fork,  or  wedge,  affixed 

to  the  paves  of  carriage  wheels,  which  spring  catch,  bolt, 

D  2  pin-* 
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|$in-fork,  or  wedge,  shuts  into  a  notch,  hole,  or  hollow^ 
in  the  axis  or  axle-tree  of  the  carriage  wheels,  which  causes 
both  axis  and  wheel  to  turn*  round  together  ;  but  when 
the  spring,  catch,  bolt,  pin-fork,  or  wedge,  is  raised  up 
from  the  notch,  hole,  or  hollow  in  the  axis  or  axle-tree, 
then  the  wheel  only  will  turn  on  the  axis  or  axle-tree  as 
heretofbre  used,  and  then,  by  chaining  the  opposite 
wheel,  a  common  drag  is  occasioned  and  formed  as  de- 
scribed Fig.  13  in  drawing.  The  axis  or  axle-tree  is 
formed  as  represented  in  the  drawing.  Fig.  13,  and  may 
be  made  of  iron,  brass,  mixed  metal,  wood  cased  with 
iron,  or  of  any  sufficiently  hard  substance,  the  collars  (to 
which  I  sometimes  add  a  ring  or  washer),  as  represented 
in  the  drawing,  Fig.  13,  prevent  the  axis  or  axle-tree  from 
yriving-  or  shifting  from  one  side  to  the  othjer,  which  is 
performed  by  the  means  of  balls  or  rollers  without  a 
'centre,  fixed  in  a  case  or  frame  so  as  to  turn  all  manner  of 
ways,  nut-screwed,  bolted,  or  othAwise  in  th€  most 
firm  manner  possible  fastened,  to  the  bed  or  bottom  of 
the  carriage  ;  but  at  the  same  time  they  must  be  fastened 
'so  as  to  be  capable  of  being  placed  more  or  less  wide  ^s 
the  placing  and  the  dimensions  of  the  antifriction  rollers 
'  or  wheels  may  require,  on  account  'of  the  said  antifriction 

*  rollers  or  wheels   being  overlapped  or  not ;  which  balls 
'or  rollers  must   be  made  of  cast-iron,  brass,  or  mixed 

*  metal,   or  some  other  sufficiently  hard  substance,    and 
being  just  free  of  the  collar  (with  or  without  a,  washer)^ 

*  prfe^ent  both  the  collar  and  the  ball  froro  binding,^  heat' 
ing,  oj  wearing;  and  also  the  said  balls  or  rollers,  by. 
being  placed  just  free  of  the  axis  or  axle-tree,  prevent  the 

'  axis  or  axletree  from  jumping  or  moving  from  its  proper 
'  bearing,  beneath  and  between,  the  antifriction  rollers  or 
wheels,  as  described  in  the  drawing,  Figs.  15  and  13. 
In  witness  whereof,  &c.  • 

iExnuA- 
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V 

Explanation  of  Drawings. 

(Plate  III.) 

Figs.  1 ,  the  Mocks  attached  to  the  bed  of  the  carriage^ 
to  which  the  axis,  pins,  or  gudgeon,  and  axle-trees,  are 
fastened* 

Figs.  2,  letters  a  and  d  are  axes,  pins,  or  gudgeons,  on 
which  the  antifriction  rollers  or  wheels  turn,  either  oC 
which  are  to  be  used  as  may  be  most  convenient. 

Figs:  3,  the  plate  through  which  the  shank  of  the  axis, 
pin,  «.'r  gudgeon,  letter  a^  Fig.  2,  is  supported  in  the 
blocks  and  bed  of  the  carriage  by  screws. 

Fig.  4,  an  axis  fixed  to  the  bed  or  frame  of  the  carriage, 
listened  as  a  common  axis  or  axletree  is  usually  fixied, 
and  on  which  the  antifriction  rollers  or  wheds  may  turn, 
if  that  method  is  preferred  to  turning  on  the  axis,  pin  or 
gudgeon  described  Figs.  2,  letters  u  or  d;  and  if  so  then  a 
pin  or  lynch-pin  may  be  used. 

Different  descriptions  of  antifriction  rollers  or  wheel* 
are  described  Figs.  5,  6,  7,  8,  9. 

Figs.  5,  antifriction  rollers  or  wheels  with  spokes, 
Fiff.  6,  antifriction  rbllers  or  wheels  concave  on  both 
sides* 

Fig.  7,  antifriction  rollers  O''  wheels  neither  convex  nor 
concave  on  either  side. 

Fig.  8,  anti/riction  rollers  or  wheels  convex  on  one  side 
only. 
,     Fig.  9,  antifriction  rollers  or  wheels  convex  on  both 
,  sides, 

,     f\g.  10,  the  cap  which  screws  on  to  the  axis,  pin  or 
gudgeon,  Fig.  2,  letter  fl,  and  tlicreby  keeps  the  antifric- 
.  tipn  rollers  or  wheels  on  the  axis,  pin  or  gudgeon,  instead 
•  o£ a  wedge-pin  or  lynch-pin.^ 
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Fig.  11,  the  small  screw  which  screws  thrdiigh  the  2iide 
ofthecapKig*  10,  to  prevent  the  cap  unscrewing,  anc) 
which  answers  to  a  nut-screw. 

Fig.  12,  the  frame  or  steadfSaist,  with  sockets,  in  which 
the  antifriction  rollers  or  wheels  are  placed  when  tbey  turn 
by  pivots  fixed  through  their  centres  ;  the  antifriction 
rollers  or  wheels  with  pivots  are  described  Figs,  ig,  18. 

Fig.  l^j  the  axis  or  axletree  with  collars,  shouldefsi 
and  a  fork-notch  or  hole. 

Fig.  14,  the  catch,  spring>bolt,  wedge-pin,  or  lynch-pin« 

Fig.  15,  the  frame  or  case  in  which  the  ball  or  roUei^ 
without'  a  centre  turns  all  manner  of  ways. 

Fig.  16,  the  fence  or  shelter  to  the  antifriction  roller9 
or  wheels  which  may  be  used  if  thought  necessary. 

Figs.  17,  places  for  an  oiUbox  or  funnel  to  be  placed 
if  necessary. 

I         I       I  ix  ■  ■      '  I      II  I   1^ I    9^t*mmmm*      i  li     i    ■■  ■■  i  ill    i  ■  ■       i  m  i  ■         j  > 

A  new  Method  of  ascertaining  the  Rate  of  the  Velocity  of  a 
Ship  under  SaiL    By  Mr,  J.  W.  Boswelu 

Communicated  to  the  Editors  by  the  Autho7\ 

Gentlemen, 


I 


SEND  you  the  following  account  of  a  method  of  ascef* 
taining  the  rate  pf  the  velocity  of  a  fhip  under  sail, 
which  occurred  to  me  about  three  years  ago,  and  which 
I  have  often  considered  since  witliout  seeing  any  reason 
to  alter  my  first  opinion  of  its  supeiriority  to  the  usual 
method. 

Instating  any  contrivance,  as  perfectly  novel,  every 
one  must  in  some  degree  run  the  risk  of  repeating  what 
has  occurred  to  others  before,  notwithstanding  the  ut-* 
most.care  which  may  be  taken  to  obtain  information  on 
the  subject  from  books,,  or  colloquial  enquiries,  as  it  is 
absolutely^  impossible  to  be  certain  that  the  object  of 
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pearch  has  after  all  escaped  discovery.  If,  however,  any 
contrivance  similar  to  th.U  -v-.;  J.  is  the  object  of  this  conw 
nurjication  '  s  o  f-i  ri:  a  fj*  ?  '  p^rio4  laid  before  the 
p  )Mic^  I  can  at  least  tnl,-  ^v.j,  that  I  never  have  had 
tin;  smallest  ir.rim.^tion  r^^  }t,  rr  tr)09t  ^*ertain|y  I  should 
here  state  what  1  knew  fpspcctiiig  it^ 

The  usual  method  of  determining  khc  rate  of  a  ship'i 
velocity  is,  by  throwing  the  implement  called  the  log 
into  the  sea,  which  is  contrived  so  as  to  make  resistance 
sufficient  to  draw  out  a  line  attached  to  it,  from  a  reel : 
the  line  has  m^rks  fastened  to  it  at  regular  distances,  and* 
by  the  number  of  them  (]rawn  out  in  half  a  minute,  the 
rate  of  the  ship^s  way  in  any  given  time  is  ascertained. 

The  trouble  of  drawing  in  the  line,  and  coiling  it  agaia 
pn  the  /^el,  must  render  a  frequent  repetition  of  thi» 
process  not  a  little  disagreeable ;  and  yet  it  is  obvious 
that  with  winds  of  variable  force,  which  are  most  com« 
mon,  if  the  rate  of  going  is  not  frequently  taken,  the 
accuracy  of  the  ship^s  reckoning  cannot  be  much  de- 
pended on. 

A  variety  of  mechanical  perpetual  logs  have  been  in- 
vented, some  of  which  are  described  in  the  collection  of 
papers  on  Naval  Architecture,  published  by  the  late  Mr. 
Sewell,  but  none  of  them  have  been  found  to  be  Of  any 
considerable  utihty,  and  all  were  complicated  and  ex- 
pensive. Some  contrivances  for  ascertaining  the  rate  of 
a  ship^s  way  by  the  rising  of  water  in  pipe^,  (placed  so  as 
that  their  contents  should  receive  an  impulse  from  the 
sea  as  the  ship  passed,)  have  been  also  made  ;  and  three 
methods  are  .described  in  the  sixth  number  of  your  very 
useful  publication,  the  *'  Retrospect  of  Philosophical  utul 
other  discoveries y'*  the  defeats  of  which  there  pointed  out, 
shew  that  they  are  not  sufficiently  accurate  for  the  pur- 
pose required.  * 

The 
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The  method  which  I  have  to  propose  for  this  operation 
is  very  simple,  and  of  no  charge  whatever,  and  so  like, 
that  to  which  sailors  are  used,  that  at  least  no  objection 
can  bef  made  to  it  on  account  of  its  strangeness,  difEculty, 
or  expense. 

The  principle  on  which  the  efficacy  of  this  method  is 
founded,  is  the  well  known  proportion  which  the  resist- 
ance of  any  body  moved  through  water  bears  to  the  velo- 
city of  its  motion,  which  has  frequently  been  determined 
to  be  equal  to  ihe  square  of  the  velocity. 

The  apparatus  which  I  propose,  may  be  a  common 
log  and  line  attached  to  one  of  the  insirunients  for 
weighing  by  a  spiral  spring,  sold  at  every  ironmongers 
for  a  trifle  ;  or,  instead  of  this,  a,  Roman  statera  may  be 
used  for  the  same  purpose,  or  a  common  pair  of  scales  ; 
but  to  them  the  line  should  he  fastened  after  passing 
Tindier  a  small  pulley.  Instead  of  the  common  log,  an 
instrument  formed  of  a  stick,  like  a  walking  stick,  with 
four  or  more  sheaves  attached  to  it,  at  about  the  distance 
of  a  foot  from  each  other,  by  thrusting  it  through  their 
perforations  woiild  probably  be  better,  as  it  would ^make 
inore  resistance  in  the  water ;  any  fiat  pieces  of  bdard 
would  do  as  well  as  the  sheaves,  and  they  are  only  men- 
tioned as  being  £(Iways  at  hand  in  ships. 

Suppose  now  the  last-mentioned  implement  drawn  after 
the  ship  by  a  line,  attached  to  whichever  of  the  weigh- 
ing instruments  should  be  most  convenient.  It  i$  evi- 
dent that  the  resistance  il  would  make  to  followinw  the 
ship  would  support  a  certain  weight  on  the  statera,  or 
scale,  or  contract  the  spring  of  the  spring  apparatus,  in 
proportion  to  the  velocity  of  the  motion  of  the  ship. 

The  quantity  of  this  weight,  at  a  certain  velocity  of 
the  ship's  motion,  should  be  first  ascertained  by  repeated 

*  trials,  in  which  the  common  log  might  be  used,  to  deter- 

■  ^       '    ...  •       '       •  •<       ■  . 
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inine  the  rate  of  the  ship's  way  j  and  using  tb^se  QUtfibeiis 
afterwards  as  a  standard  of  ^oQiparison,  tb^'iielual  velocity 
of  the  ship  might  be  easily  determined  rt  any  futare 
time  by  merely  finding  the  weigiit  \\  lica  the  resistant 
of  the  new  log,  or  implement  described,  was  equal  to, 
and  extracting  the  square  root  of  the  number  that  denoted 
it;  wiiich  would  bear  the  same  proportion  to  the  number 
of  miies  which  the  ship  then  moved  in  an  hour,  that  t3i0 
square  root  of  the  weight  in  the  standard  experimefit 
bore  to  the  number  of  miles  the  ship  was  found  to  move 
in  an  hour  by  observation  at  the  time  of  the  etpClfi' 
ment. 

Thus,  for  example,  suppose  tlie  resistance  ofthn  im* 
plement,  or  log,  wa«  found  to  balance  four  ounces  at  this 
time  of  the  experiment,  when  the  sbip^nioved  forvVftrds 
three  miles  in  an  hour  ;  if,  at  a  future  period^  the  weigiit 
which  it  raised  was  found  to  be  sixteen  ounces^  the  mlio 
of  the  ship's  way  would  then  be  six  miles  in  an  faour  j  for 
four,  the  square  root  of  sixteen,  is  to  $ix,  iu  the  sattra 
proportion  that  two  is  to  three,  or  the  weight  raised  b/ 
the  resistance  of  the  log  to  the  rate  of  the  ship's  velocity 
ill  the  standard  experiment.  Again,  if  the  weight  iftised 
was  nine  ounces,  the  rate  of  the  velocity  wOuM  ^ 
4|  miles ;  if  2S  ounces,  7|  miles  j  and  if  36  ounces  9  miifS 
in  an  hour. 

As  in  the  standard  experiment  the  resistsiBce  of  th#  l^g 
might  be  diminished  or  increased  at  plfgsure  {^y  alter- 
ing the  quantity  of  its  surface  opposed  lo  the  water),  it 
would  much  facilitate  the  computations  to  be  oiAde  eftety 
wards,  if  this  were  done  until  the  number  of  ounces  of 
the  weight  raised  were  a  square  ntimber,  as  thus  fractions 
would  be  in  a  great  measure  avoided. 

Tables  might  also  be  easily  constructed  for  this  appa« 
tatus,  by  which  the  rate  of  the  ship's  way  would  be  found 
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at  oncei  by  looking  for  the  weight  raised  in  an  opposite 
column,  the  standard  experiment  being  first  noted. 

To  prevent  the  pitching  of  the  ship  from  affecting  the 
com[put4tion^  it  would  be  best  to  have  the  instrument  for 
ascertaining  the  resistance  of  the  log  placed  as  near  the 
centre  of  motion  of  the  ship  as  possible. 

And  as  the  rolling  of  the  vessel  would  probably  make 
weights  and  scales  inconvenient  to  ascertain  the  resistance 
of  the  log,  the  common  spring  implement  for  weighing. 
or  some  other  which  was  gover'ned  by  a  spring,  scTas  to 
produce  equal  br  superior  accuracy,  would  be  probably 
the  best  to  use  generally.  '  '■ 

If  the  line  let  out  were  very  short,  the  impulse  of  every 
wave  might  make  some  alteration  in  the  weight ;  it  would 
therefore  be  necessary  to  use^  line  of  considerable  length. 
It  might  also  be  a  precaution  of  some  irse  to  wet  the  line 
well  before  taking  the  weight ;  as  its  variiable  length  wrhen 

a 

•wet  and  when  dry  might  make  some  diflFerence  ;  after  this 
remark  it  is  almost  needless  to  observe  that  the  siune  lengtli 
of  tine  used  in  the  standard  experimtent,.  ^botild  be  always 
used  afterwards. 

As  this  method  of  ascertaining  a  ship*s  way  is  very  easily 
tried,  and  might  even  afford  some  amusement  in  the  long 
intervals  of  dull  uniformity  which' sometimes  occur  in  long^ 
voyages,  it  is  to  be  hoped  that  some  unprejudiced  com- 
mander of  a  vessel  may  be  found  wha  will  think  it  wortk 
i)is  attention  :  and  if  be  should  find  it  of  the  utility  it  ap- 
pears to  me  to  possess,  he  will  obviously  benefit  the  sea-^ 
service  by  leaking  public  the  results  of  his  experiments  on 
the  subject. 

I  am,  Gentlemen, 

•  Yoiirs,  &c. 

John  Whitley  Bosweli^ 


Jceoiint 
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Acemnt  tf  0  Method  rf  cultivating  Carrots^  and  applying 
them  as  Food  for  Cattle.  By  John  Christian  Curwen, 
Es^.  of  Workington^Hally  in  Cumberland. 


From  the  Transactions  of  the  Society  for  the  Encou- 
ragement of  Arts,  Manufactures,  j^nd  Commerce. 


The  Gold  Medal  was  voted  to  Mr.  Curwen  for  this 

Cofnmimication, 


I 


N  Mr.  A.  Young's  valuable  and  interesting  Report  on 
the  Agriculture  of  SuflPolk,  I  was  much  struck  with  his. 
account  of  the  culture  of  carrots,  and  the  advantages  re- 
sulting from  the  application  of  them  as  food  for  horses. 

From  the  very  general  opinion  ^hich  prevails,  that 
none  but  particular  soils  are  applicable  to  the  growth  of 
carrots,  the  culture  of  them  to  any  extent  has  been  con" 
fined  to  small  districts;  I  presume,  therefore,  that  it  m^y 
not  be  unacceptable  to  the  Society  to  be  informed  of  tkfS 
success  of  trials  in  this  matter  upon  a  stiff  loam,  partaking 
in  a  great  measure  of  clay. 

Mr.  Young's  observations  are  confined  to  sowing  by 
broad-cast,  which  can  be  ^ucce^sful  solely  in  sandy  soils^ 
The  method  I  have  pursued  has  been  to  trenCh  plough, 
and  stitch  up  the  ground  intended  for  carrots,  as  soon  as 
it  was  clear,  leaving  it  in  that  state  during  winter^  whicli 
|;reatly  facilitates  its  working  in  the  spring.  In  April  I 
break  it  up  by  giving  it  three  or  four  ploughings,  har- 
rowings,  and  rakings,  which  bring  it  into  garden  tilth. 
Previous  to  the  la.>t  ploughing,  I  give  from  tnn  lo  fifteen 
cart-loads  of  ashes  per  acre.  The  second  week  in  May  I 
have  it  stitched  up,  and  made  ready  for  sowing  ;  allow* 
ing  three  feet  between  each  stitch  ;  and  I  throw  the 
ridges  as  high  as  they  can  be  put.     The  tops  of  the 

£  2  stitches 


2S  Account  of  a  Method  of  cultivating  Carrots, 

stitches  are  smoothed  with  a  very  light  roller,  so  as  to  ads- 
wit  of  a  fprrow  beinoj  drawn  with  a  hand-lioe.  ^ 

The  seed,  ten  days  or  a  fortnight  before  it  is  used,  is 
ll^ixed  with  wet  sand,  and  placed  in  some  warm  situation, 
so  as  to  he  in  a  full  state  of  vegetation  before  it  is  sown, 
A  fortnjgrht  is  gained  by  this  method,  and  the  carrots  are 
.^  less  liable  to  be  injured  by  the  weeds.  The  plough  and 
harrow  are  kept  at  work  during  the  whole  summer.  The 
plants  are  twice  hand-weeded,  and  jafierwards  thinned. 
The  expense  attending  this  is  considerable,  but  the  value 
of  the  crop  amply  compensates  it. 

.  In  1804  I  had  ^n  acre  and  a  rood,  whiph  had  been  pre^ 
i»i<Jusly  occupied  by  cabbages,  and  afterwards  by  tares. 
The  $oil  was  very  heavy  anfl  strong.  The  tops  of  this 
prdp  were  so  abundant,  that  they  would  have  fed  twenty 
bead  of  cattle  for  a  or^onth.  I  began  cutting  theni  too 
late,  |:^y  which  means  I  lost  a  great  part.  It  is  essentially 
fiepessary  to  get  th^  qarrots  dry,  to  enable  them  to  keep. 
}  etideavouir,  if  the  weather  be  fa voqrable,  to  have  theni 
tip  by  the  first  or  second  week  in  October.  I  employ 
women  to  take  them  up  with  forks,  whici)  costs  \oh 
Tl^e  ccop  yielded  829  Winchester  bushels,  equal  to  4143 
MOne  (of  14  pounds).  £stiii^tii)g  the  carrots  at  ^d.  per 
ftoi^lB  (the  price  qf  oat$  at  that  fioie)  they  were  worth  tp 
196^03/. 

£aph  workiJIg  horse  in  my  empjpy  is  allowed  8lb.  of 
^ts  f(sr  4^y-  One  half  wa$  taken  away,  and  supplied 
]>y  an  ^qual  weight  of  parrots,  and  this  was  continued 
while  %h^y  I^M?  ^^P  g^nefaj  opinion  was,  that  the 
bots^  imprpved  in  thi^ir  condition  upon  this  food. 

In  1S05  I  had  three  acreii  and  three  roods  of  a  similar 
$pil  sown  with  parrots,  which  htid  previously  borne  a 
crop  of  pats.  The  first  part  qf  the  season  was  uncpm- 
pjonly  cold,  and  afterwards  unusually  wet,  which  checked 
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xhe  growth  of  the  tops,  so  that  they  never  got  to  any 
«ize,  and  were  eaten  off  by  sheep*  In  order  to  facilitate 
the  work,  and  at  the  same  time  to  save  expense,  I  made 
a  trial  of  the  plough  to  take  off  the  earth  from  the  car* 
rots,  and  then  setting  in  and  turning  them  up. 

The  injnry  was  trifling,  and  the  expense  not  a  tenth 
part  what  it  had  been.  There  were  108  carts,  of  80 
stone  each,  or  2246  stone  per  acre,  which,  'kt  Sd.  per 
stone,  would  amount  to.  60L  and  upwards  per  acre«  I 
Jiave  made  use  of  them  as  in  the  preceding  year,  with  the 
most  complete  success,  and  saved  60  bushels  of  oats  per 
week,  and  shall  be  able  to  continue  to  do  so  for  a  fort- 
night or  three  weeks  longer. 

In  the  first  trial  an  acre  of  carrots  was  equal  in  food  to 
23  of  oab,  allowing  60  Winchester  bushels  of  oats  per 
^cre,  and  at  three  sjone  the  bushel.  On  taking  up  the 
icarrots  a  small  piece  was  cut  from  the  top  of  each,  to 
prevent  it  from  vegetating,  and  these  were  immediately 
used.  The  remainder  were  piled  in  rows  two  feet  thick, 
and  five  feec  high,  leaving  a  space  between  each  row  for 
a  free  circulation  of  air.  I  do  not  doubt  but  that  they 
would  keep  in  this  way  for  a  length  of  time.  I  have 
always  made  immediate  use  of  them,  as  old  oats  are  more 
valuable  than  neW,  and,  moreover,  the  saving  of  oats  is  in 
itself  a  n)atter  of  much  import. 

The  success  of  these  trials  has  determined  me  to  ex- 
tend the  cultivation  of  carrots,  and  I  have  prepared  ten 
acres  for  the  ensuing  season. 

Mr.  Young  recommends  carrots  as  a  substitute  for  hay': 
when  they  can  be  procured  with  little  or  no  expense, 
this  may  answer  ;  but  when  the  ground  is  to  be  prepared 
for  them  at  a  considerable  expense,  cheaper  substitutes 
inay  be  found.  Though  the  expenses  are  great  in  culti- 
vating 
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vating  carrots,  yet  the  giving  of  them  in  part  instead  of 
oatSy  will  most  abundantly  repay  them.  The  expense  of 
each  acre  in  sowing,  cleaning,  and  housing,  will  not  be 
short  of  15/. 

Whatever  system  can  multiply  the  produce  of  one  acre 
into  that  of  two  or  mor^,  is,  I  conceive,  ^in  object  to  a 
country  where  the  consumption  of  the  first  necessary  of 
life  exceeds  what  is  at  present  produced  within  the  em- 
pire. In  this  point  of  view  I  flatter  myself  that  the  pre^ 
sent  paper  may  not  be  thought  unworthy  the  attention  of 
the  Society. 


We,  Isaac  Kendall,  bailiff,  and  Thomas  Moore,  groom.,- 
to  J.  C.  Curwen,  Esq.  do  certify,  that  Mr.  Curwen's 
working  horses .  had  4lb,  of  carrots  given  them  in  the 
room  of  so  much  oats,  from  October  1805  to  January 
1806,  being  three  months ;  that  without  the  use  of  car- 
rots Mr.  Curwen  allows  his  working  horsea  from  8  to 
12lb.  of  oats  per  day,  according  to  the  size  and  work  of 
the  horses  ;  that  the  carrots  answered  every  purpose,  and 
that  the  horses  were  never  in  better  condition  than  at 
the  time^  when  they  were  in  use ;  and  we  believe  that 
tbey  would  not  have  been  better,  nor  fitter  for  work, 
with  the  whole  allowance  of  oats ;  that  the  crops  of  car- 
rots have  been  extremely  good  by  Mr.  Curweu's  mode 
of  management.  The  saving  of  oats  was  fifty-eight  Win- 
chester bushels  per  week  by  the  use  of  carrots  upon  the 
food  of  seventy-six  horses. 

Workington y  May  10,  If^Q. 


Researches 


(     31     ) 

Researches  relating  to  the  Oxydaiion  cf  Irmu 

By  M.  Darso. 

From  the  Journal  de  Physique. 

1 T  is  ten  years  since  a  celebrated  chemist  (Proust), 
struck  by  the  two  comhinations  that  are  usually  formed  by 
metalhc  oxyds  with  acids,  and  supported  besides  by  the 
two  proportions  of  oxygen  which  the  non-metallic  combus- 
tiWes  commonly  take  up,  advanced  the  opinion  xhdXmetals 
'Will  combine  with  oxygen  in  two  proponions  only ;  and  although 
since  that  time  several  chemists  have  pretended  that  there 
t^'ere  intermediate  oxyds,  and  that  Jately  the  author  of  the 
Statique  Chimique  has  stated,  that  he  is  not  only  ac- 
quainted  with  these  intermediate  oxyds,  but,  what  is  still 
mare,  that  the  proportions  of  the  oxygen  ^aiith  the  metals 
vairy,  frofn  the  term  in  which  combination  is  possible^  unto 
that  in  which  it  reaches  the  highest  degree,  &c. ;  Proust, 
nevertheless,  considers  the  facts  opposed  to  him  as  insuf- 
ficient, and  insists  that  nature  has  fixed  tliese  two  terms 
of  oxygenation  invariable. 

Although  I  do  not  view  the  question  in  the  same  light 
as  Proust,  I  have  great  dependance  on  the  labours  and 
observations  of  the  Madrid  Professor  ;  aiul  I  am  inclined 
to  think  with  him,  not  only  that  the  proportions  of  oxygeu 
are  invariably  determined  by  nature  ;  but  that  most  of  the 
experiments  on  which  the  belief  of  the  existence  of  inter- 
mediate oxydations  are  founded,  possess  not  that  perfect 
accuracy  which  such  a  discussion  requires. 

Being  persuaded  that  any  researches  made  with  a  view 
of  clearing  up  this  point  of  theory,  would,  if  of  no  fur- 
ther use,  at  any  rate  prove  serviceable  to  the  advance- 
ment of  the  science,  1  determined  to  make  some  experi- 
kiefits  on  iron,  as  one  of  the  metuls  best  adapted  to  this 

purpose. 
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purpose.  I  shall  relate  them  here  in  the  same  oviev  as  I 
made  them,  being  persuaded  that  I  cannot  give  them  a 
better  arrangement  than  that  in  which  they  were  first 
suggested  to  my  mind.  Perhaps  some  of  the  details  may 
be  thought  superfluous,  and  perhaps  also  some  phenomena 
have  escaped  observation  from  my  inexperience. 

The  two  first  methods  that  I  proposed  for  finding  the 
ftew  oxyds  of  iron,  were,  first,  to  treat  tlie  red  oxyd  with 
oxygenating  substances,  and  restraining  the  expansibility 
6i  the  oxygen  by  pressure.  This  species  of' experiment 
succeeded  very  well  with  Sir  James  Hall,  with  respect  to 
carbonic  acid,  and  I  had  no  doubt  but  that  I  should  ad- 
Vance  by  this  method  the  oxygenation  of  iron.  Secoiidlj, 
to  submit  iron  wires  to  different  discharges  of  electricity, 
and  in  atmospheres  more  or  less  charged  wich  oxygen. 
But  first  t  wished  to  be  acquainted  with  the  habitudes  of 
iron  treated  in  the  manner  hitherto  practised. 

Oxyds  hy  Calcination^ 

I  topk  one  part  of  filings  of  iron  and  three  of  nitrate  of 
potash,  well  pulverised ;  and  after  having  mixed  them, 
I  put  the  whole  into  a  crucible  that  I  bad  previously  made 
red  hot.  After  it  had  sustained  the  fire  foi*  three  quarters 
of  an  hour  I  withdrew  the  crucible,  through  which  had 
passed  a  large  portion  of  the  potash  and  oxyd  of  iron  ; 
the  mixture  yielded,  when  cool,  a  brown  mass,  with  some 
spots  that  were  green  and  of  different  shades. 

This  mass^  pulverised  and  washed  at  different  times 
with  boiling  water,  to  deprive  it  of  the  alkali,  yielded 
a  brown  powder  very  attractable, by  the  magnet,  which 
was  not  soluble  in  muriatic  acid  in  the  cold.  Treated 
with  beat  in  this  acid,  a  little  diluted  with  yv'ater,  gave  a 
colourless  liquor,  from  which  the  alkalies  precipitated  a^ 
^ark-brown  oxyd,  which  was  not  changed  by  exposure  to[ 
air,   but  which,  in  a  few  minutes,  contracted  so  great  a 

force 
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force  of  cohesion,  that  it  was  not  soluble  in  cold  muriatic 
•  »cid,  and  which,  dried  in  the  air,  was  magnetic;  it/iri 

/«ct,  preserved  the  same  character  that  it  had  before  its 
solution  *.  .         .  .       ■ 

•  As  the  loss  which  I  had  experienced,  on  acconnt  of  (.':« 
matter  that  had  run  through  the  crucibles,  disabled  919 
from  appreciating  with  accuracy  the  cjuaatitjr  of  oxjgen 
«f  this  magnetic  o;!cyd ;  and  as,  ofl  tlije  pther  band,  its 
magnetism  »nd  its  colour  induced  me  to  believe  that,  ft 
contained  less  oxygen  than  tlie  red  oxyd,  wh'ich  is  obtained 
<>y  cabining  iron  rilings,  I  resolved  to  try  this  method, 
*nd  to  seize  the  moment  in  which  the  magnetic  oxyd 
forms.  For  tha:t  purpose  I  put  into  a  crucible  loo  grains 
•of  Jron-filings,  and  after  having  kept  it  in.  a  strong  fire  for 
half  an  hour,  and  stirred  it  continually,  I  removed  it,  if.n4 
found  it  to  be  120  grains.  I  observed  on  this  occasioa 
tiiat  each  grain  of  the  filings,  although  covered  by  a  crust 
Of  oxyd,  contained  a  metaUic  kernel,  and  with  the  inten- 
tion  of  laying  bare  the  metal,  and  of  accelerating  the 
.operation,  I  ground  it  in  this  half-oxydated  state  before  it 
was  returned  to  the  firp.     fhis  operation,  .which  I  was 

^  •  1  imagined  at  that  time.  Aat  d>is  osyd  wa,  a  pec„liar  one;  but 
%y  what  ensued  I  perceived  that  it*  colour  and  it,  „«,j^e.ism  proceeded 
ftora  the  gteat  concentration  of  the  .olu.iotr,  as-  well  a,  that  of  .he 
4lkal,  eo,ployed  to,  precipitate  it.  aince.  by  diluting  the  alkali  with 
water,  or  by  twiug  lime,  strpntipn,  or  barytes  water,  the  precipitate, 
were  entirely  red.  it* 

By  mixing,  in  a  certain  proportion,  which  raiiybe  learned  by  trial 
the  'edand  gr^n  solutions  of  iron,  black  magnetic  precipiutes  ar^ 
also  obtained,  wfeicb  do  not  change  by  exposure  to  the  air :  b.rt  these 
t.wo  phainomena  must  not  00  that  account  he  confounded^  for  there 
«*  some  of  these  magnetic  oxyds  which  do  not  contain  an  atom  of 
«men  nxyd.  The  gAen  sal,,  of  iron  may  likewise  be  precipiuted  ia 
«j«h  a  way  that  the  p,*cipitate.  will  be  blaol,  magnetic,  and  unchange. 
able  m  the  air.  ° 
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sometimes,  obliged  to  repeat  thfe^  or  four  tin^ais^  sj^ 
ceeded  yery  well,  $i$  will  b^sQen  by  wh^t  follows. 

By  continuingr  the  calci(iation,  and  by  psisaying  it  frpijq^ 
time  to  time  with  muriatic  add,  I  perceived  the  magn^tip. 
Oxyd- succeed  to  the. green,  and  that^  when  the  J[ 00  grainy 
Had  taken  fron^  30  to  3p  of  ojrygen, 
^  This  experiment,  which  I  have  repeated  several  tiipgfes^ 
b&s  constantly  yielded  fhe  same  results,  except  that  npw 
and  then  I  haye  found,  some  hundredths  pf  oxyd,  greeq. 
and  red.  It,  U  well  known  that  it  is  irppossiblie.  for  tb^. 
datcination  to  t^e  so  perfecdy  vipiforni  as  that  all  tbeinpler 
cnles  of  iron  can  be  equally  exposed  to  the  fiption  of  the 
<5aIoi*ic  and  the  air :  some  parts  adhering  to  th§  l^pttom  of. 
the  crucible,  and  being  covered  by  others,  they  h^ye  ^t 
so  mar^*  points  of.  contact  with  the  air ;  pthers^pn  tl^i^pOn- 
trary,  always  occupy  the  surface,  an^  consequently  ta.kct 
tip  more  pxygen :  neither  are  they  qf  equal  fineness;., 
and  even  in  their  temperature  there  mu^t  b^.f^  differ^nc^,^ 
which,  however  trifling,  will  also  contribute  to  a  differefm 
degree  of  oxygenation.  By  continuing  the  calcination  i|n.ti[ 
the  hundred  grains  had  taken  up  thirty reighl;  of  o^ygei^. 
the  precipitates  wpre  entirely  red,  without  inanifesting 
any  traces  of  rp^p§tic  q:^yd^  Fronj  thi^  t|e^j«  uuto  tl|at 
qf  fpyty-fiye  aiid  fifty,  the  o^^ygenation  was  yery  slow^ 
aind  it  would  hav«  |::f€^ome  ionpossible,  if  I  had  not  raisec^' 
the  temperature  ;  hy  doing  which,  and  renewifig  tbe  air 
by  means  of  a  pair  of  bellows  *,  I  carried  thp  oxygena- 
tion to  fifty-sia;-  This  operj^tiori  i$  extrenjii^ly  Iq^g  aad 
fronblesome  ;  butif  the  sprcbargg  of  oxygen,  were  c^  «3e  tq 
the  arts,  or  to  animaj  ecQaocny,  it  would  he  very  ea&y  tq^ 
invetit  an  apparattisi  that  sbaulfl  much  £aici|'itate  this  ppe- 

•  In  ord^r  to  yvfakep  the  aciion  of  thf  q^wj^  0|>:.jh«»:^iV  Mid  UlQ* 
10  facilitate  its  contact  with  the  oxyd. 

■  f 
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I  trfea'teS  this  oxycl  of  fifty-si^  with  acicis ;  sihd  I  after- 
wards |)recipitated  it  By  the  alkalies  and  alkaline  earths ; 
1  also  treated  the  i^olutions  with  prussiates,  galates,  and 
phosphates^  in  order  to  see  if  \  could  discover  any  pro- 
perlies  which  wdiild  distinguisli  them  Trdih  those  of  tfate 
bxyds  that  had  preceded  ;  but  my  labour  was  Useless,  and 
I  might  hav^  expected  it,  since  thos6  of  ^^S  ,40  ^45  and 
i48  exhibited  il6  characters  distinct  frbm  each  other. 

Tfi^  oiily  difference  that  I  hav^  observed  aitidng  th^se 
oxyds  is^  that  the  reddish  tinge  of  the  oxyd  becomes  de« 
tided  ^  and  its  magncitic  property  Weakens  In  proportion 
as  the  Calcinati6]i  is  advanced  \  but  these  propcirties  belong 
more  tp  the  difference  of  the  oxydsj  than  to  their  pro- 
portion of  bxygeii  *; 

This  conformity  b'f  properties  ih  ilie  bxyds,  among 
%hicb  the  bxygeh  Varies  from  twenty  to  forty  hundredths^ 
las  I  shall  presently  shew^  ^rbvds  that  it  is  a  mistaken  no*^ 
tion  td  iDonsider  the  formation  of  a  different  salt,  as  k  dis- 
tihguishing  character  of  each  degreie  of  oxygenation.  In 
fact,  th^  t)xygen  has  been  corisidered  tb  pdssesd  a  mucfai 
greater  itifiuence  bn  the  bxyds  of  irbh  than  it  fealty  do'e9 
(and  I  believe  civen  on  all  metallic  Dxyds)i  It  has  been, 
supposed  that  all  the  physical  and  chemical  {>rbpertie$  of 
Oxydis  of  iron  were  owing  to  the  oxygen  J  whereat,  frdtu 
ihy  owti  observation/  1  am  led  to  b'elieVe  that  it  is  of  to 
passivie'a  quality 4  that  hardly  any  of  these  prop<£rties  be-^ 
long  to  tt. 

NotwithstartdiDg  the  Uniformity  bf  circDimstances  id 
which  Tsbbmitted  i^e  iron  in  these  different  <;alcinatiohs^ 
\  observed,  thatt  when  it  had  taken  up  ,28  of  iDxyg^n^  thci 
oxyd  Was  sometrmes  entirely  magnetic ;  whereas,  ofl 
«jbber  occasions^  having  taken  up  fiiO  ^d  ,32  it  afibrdi^ii  m 


^.'thai  rs't6  iiy^  ibat  100  gfaint  o^  Uoh  took  tip'i^S  of  oxygeti. 
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precipitate  of  a  very  deep  green  and  homogeneous  ;  inf 
short,  the  red  oxyd  also  sometimes  appeared  at  ,28  and 
,30.  As  I  was  more  or  less  prepossessed  in  favour  of  the 
theory  of  the  divisibility  of  bodies  (on  which  I  believe  the 
greatest  part  of  the  phenomena  depend)  I  did  not  hesitate 
to  attribute  to  this  cause  the  results  I  had  obtained  ;  but, 
in  order  to  be  more  fully  satisfied  on  this  point,  1  took 
SOO  grains  of  filings  of  three  different  degxees  of  fineness^ 
and  at  the  same  time  finer  than  that  which  I  had  pre- 
viously used.  Let  us  suppose  that  the  proportion  of  fine- 
ness was  as  8 — 2—1.  I  submitted  to  calcination  the  1  GO 
grains  that  nere  coarsest,  taking  thetn  from  the  fire 
every  ten  minutes,  in  order  to  grind  them  in  a  pnortar  j. 
at  the  end  of  half  an  hour,  and  after  having  undergone 
three  pulverisations,  they  had  taken  up  24 — 10  of  oxygen, 
tjie  colour  became  entirely  red,  the  magnetic  property 
was  very  feeble  in  them,  and,  dissolved  in  muriatic  acid, 
they  yielded  red  precipitates,  like  oxyds  of  56. 

I  repeated  the  same  experiment  on  100  grains  of  the 
second  degree  of  fineness,  and  when  they  had  taken  up> 

,  «21  pf  oxygen  the  oxyd  manifested  the  same  proper,ties  as 
the  preceding. 

Lastly,  I  submitted  to  the  same  experiinc^nt  the  la^t 
100  grains,  which  were  extremely  fine,  and  which  I  had 
previously  sifted,  to  render  ,them  more  equal  \  but  in- 
stead of  taking  them  from  the  fire  every  ten  minutes,  a^ 
I  had  doiie  in  the  preceding  exj^eriments,  I  removed  these 
ejverj  five  minutes,  in  order  to  diminish  as  much  as  pos- 
sible the  action  of  the  oxygen.  Indeed,  during  the  space 
of  a  quarter. of  an  hour  they  had  taken  up  ,15  of  'oxygen, 

'  and  the  properties  of  this  oxyd  were  the  same  as  those  in 
the  two  preceding  oxyds  *. 

Thus 

♦  .Tbere  is  .$ODnetui;i^8.0,03^,  or  0,03,  of  grcca  oxyd  in  it,  which 

i»  not  easily  perceptible^  and.  very  difficult  to  separate,  even  when  it  is 

""*  knowm 
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Thus  we  have  a  redoxyd  made  in  fifteen  minutes  ;  it 
produces  a  fine  blue,  with  alkaline  prussiates  ;  with  gall- 
nuts  its  precipitate  is  black,  or  rather  of  a  very  deep  blue ; 
in  short,  no  chemist  will  be  able  to  distinguish  it  from  the 
oxyd  of  56,  at  least  by  employing  the  means  that  are  now 
practised  for  distinguishing  between  the  oxyds  of  iron. 

All  these  facts  prove  the  wisdom  and  profundity  with 
which  the  learned  author  of  the  Chemical  Statics  (relying 
not  on  the  elective  attractions,  but  on  the  properties  of 
oxygen  and  of  metals),  has  said,  that  the  proportions  of 
oxygen  with  metals  may  vary  from  the  term  wherein  the 
combination  is  possible  until  that  in  which  it  arrives  to  the 
highest  degree  of  which  it  is  susceptible,  and  that  a. mul- 
titude of  circumstances  may  put  a  stop  to,  or  promote, 
these  proportions. 

I  have  not  pursued  this  experiment  any  further  ;  but  I 
believe  that  by  favouring  the  division  of  the  iron  by  all 
known  means,  and  by  opposing  at  the  same  time  all  ob- 
stacles to  the  action  of  the  oxygen,  we  may  obtain  red 
oxyds  of  iron,  with  ,06  or  ,08  of  oxygen,  And  possibly,  by 
preventing  entirely  the  action  of  this  principle,  we  may 
obtain  powders  of  iron  that  may  be  dissoluble  without 
effervescence  in  acids,  and  which  may  possess  the  same 
properties  as  the.  oxyds.  As  for  myself,  I  am  the  more 
persuaded  of  its  possibility,  because  I  am  rather  inclined 
to  doubt  the  generally  received  principle,  that  metals 
should  be  previously  combined  with  oxygen  in  order  to 
combine  witli  acids.  I  regard  this  oxydation  rather  as  a 
consequence  of  the  means  that  we  employ  to  divide  me- 
tals, and  to  givie  them  that  degree  of  fineness  that  is  re- 
known  to  exist  there ;  yet  the  separation  may  be  easily  effected,  by 
digesting  the  oxyd  for  half  an  hour  in  raufiatic  acid,  much  diluted  with 
water,  which  dissolves  the  green  oxyd,  or  rather  the  iroif  iha^  exists 
ia  it,  and  has  oo  effect  on  the  redoxyd.  ' 

quisite 
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quislfe  for  dissolving  them  in  iacids,  than  as  a  cdnditiot/. 
Indispensible  to  their  dissolution ; 

I  propose,  in  the  Sequel,  to  make  some  expdHtri^hts 
on  this  subject ;  and  then  I  shall  relate  the  motiVes  that 
Force  me  doubtfuirj  to  drssent  from  this  prrnciple* 

Before  I  conclude,  my  account  of  the  oxyds  of  iron  by 
citlcination,  I  must  be  permitted  to  make  an  observatioa 
on  the  most  intefresting  application  of  the.  oxyds  df  iton^ 
thit  is,  on  thjBir  nfiedicioai  pro'petty*  These  oxy^s  arcl 
applied  in  numberless  instances  to  the  animal  economy  ; 
Tbtrt  it  Js  not  yet  known  16  whicli  of  the  two  principles  of 
this  combrnation  'their  salutary  ejects  af 6 'ottring ;  and  thief 
laculty,  unril  now,  have  been  unable  to  make  cpfnpara- 
tive  and  sktirfactory  observations  on  this  subjiect,  being 
unacquainted  with  the  quantity  of  oxygen  contained  m 
^he  different  Oxyds  of  ir,on  that  are  employed  in  medicine.  ^^ 
Thfet'efore  they  6se  indiscHniinately,  or  witti  a  blind  p»r4* 
"ferertce,  astringent  s^fTroh  of  IVIafs,  bperktiVe  Wffroil  6{ 
Mars,  Ethiop^s  Partial,  vitriol  of  IViTab,  boules  de  Nancy, 
and  many  otii'ei:  preparations^  in  which  thd  quaintity  of 
oxygen  vai^i'es  a^  *much  ^  tw6  thirds.  At  pilssient  they  ■ 
kno4^  that  all  tb^se  sa^ffronS,  notwithstanding  Sik  UtRfot^ 
to'ity  of  their  colouV,  knd  iflieir  cheniiica)  properties,  are 
bf  different  degrees  ojf  oxyd^tion,  and  that  they  will  Vary 
irbm  'some  hundredths  tb  beyond  ,S6.  ft  Is  to  be  ^ishdd 
thut  sdme  philosopher  would  ibnak^  s'omi^  ^bserv^ion|, 
feitditig  to' discover  Whether  it  is  the  oxygen  or  the  iiron 
that  giVjEfis  to  this  i^emedy*  \^  properties.  Such  a  work 
'5prbuild  b6  viery  asJefal,  sinec.it  woilM  mpst  pr6hably  enabloi 
\*heVn  to  augfiient  or  diminish,  as  cbrivenieriti  the  liifldenct 
ef  the  two  substances. 

Oxyds  hy  Dissoliiti&n, 
The  solutions  of  iron  have  vielded  iresults  that  afe  still 
more  satisfactory,  both  because  they  confirm  and  render 
'      •  mora 
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^T£t  clear  thpi^  pbtja^ned,  bjf  cajcinp^ipq,  ^t)d  bi^aHw. 
jtl>e):  aita  caJp^l^tfid  to  thro\?i  naucb  light  pn  a  nu«i|l?^r  gf 
pianufactures^  and  to  simplify  the  chemical  theory  pf 
iron.  But  notwithstanding  Qiy  own  cpnfidence  in  tiiese 
results,  I  offer  them  pnjy  as  ponj^ectur^;  they  are  so  dia- 
pnetrically  opposite  to  the  preii^n^  ppinjons  Respfecjbiog  the 
jdis§oIuliipn§  pf  Jron,  ^ncjlaift  always  fe^rfq}  of  bei;ig  lp4, 
into  error. 

The  inconstancy  pf  the  g^e^r\  OKyd  ^9t  Lavoisier  and 
M.  Prou$t  obtained  wlifsr)  lOO  grajns  of  jpOn  took  up  31 
pf  oxygen,  afud  whicli|  according  tp.the  experiments  I 
Jiare  related^  has  varied  fVom  ^qie  hundredths  to  32,, 
sho.i44  l?i^V6  )^4  V^^  ^^  hcl^eve  that  the  pirpperties  which 
/d^sting^uish  tb|s  oxyd  from  the  red  pxyd  were  not  ouing 
to  a  fixed  degr^  of  oxygenation,  but  rather  to  a  certain 
degree,  pf  density,  which  wpvld  perniit  the  water  or  the 
acid,  DC  both  pf  them,  tp  lodgie  in  the  interstices  of  eacfar 
Ij^plecule  ;  w^iph  occasions  bot^h  the  difference  in  ilie  cq^ 
lour  of  thiese  precipitates  by  the  all^alies^  by  the'prussiates 
of  ppti^h  and.  g^ata^ies,  and  their  greater  pr  less  degree  of 
^pljqbility,  whip!)  a^e  the  two  sple  properties  that  dist,in^. 
£uish  the. green  $$lt  froo)  the  red* 

This  rpsi^Q.ii9g  Jed  me  to  examine  npt  only  the  gr^eo. 
ifi^  |:ed  p^ydl?^.  but  at  the  same  time  the  whifk  oxy4. 
lately  aimounce^  by  M.  Thenard,  respecting  which  I  bad 
advanf^fl  ^pme  doubts  f.     \  am  sprry  jto  hp  obliged  to 

raise 

.  *.  I  cpuld,  Rpt  bd'Heve,  ei^em  before  I  ucwl^rlook  ihit  worJ(>  that  toQi«, 
Ib^n/df^dthji  of  Q^y^en  w^ce  ^qipable  of  modilyjfig  ih^  colour  of  thia 
«ll^yds  ip.siicb  a.  d^^oe  as.  to  change  tbem  from  white  to  green*  blacky 
^c.  Ail  tbe^e  facts  b«tng  now  within  my  knowledgei  tend  ta  diti 
(irQv«^  tho  eaciati^Dce  of  this  property  in  the  oxygene;  consequently! 
I  vsas  suspicions .  of  all  pi^ectpiiatc^  that  were  much  unlike  ia 
fN^lour  that  of  the  oxyds  of  the  same  metal  obtained  by  ailcia#» 

tion.' 
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raise  doubts  respecting  tbe  labours  of  philosophers  whom 
I^respect  at^d  esteem,  but  trustj  shall  promote  th^ir  views  , 
if  my  observaitions  are  just.  .    - 

Of  the  White  Ox%/d. 

M.'Theriard'  gives  as  the  distinctive  character  of  thU 
oxyd,  first,  that  it  beco6ies  green  by  exposure  to  th© 
air  ;  secondly,  that  the  oxygenated  muriatic  aeid  changesi^ 
it  to  green  or  yellow  ;'  thh*dly,  that  when  the  preqipi* 
fate  is  made  in  a  bottle  well  corked,  after  having  beea 
stirred,  in  order  to  transform  the  white  oxyd  int^  green, 
ah  absorption  will  be  perceived-;  which  proves  that' a 
|)aft  of  the  oxygen  of  th^  §tir  jcojitained  in  tbe  bottle 
ct)riibines  with  the  white  oxyd,  and  ch;§inges  its  colour.  J 
iiiust  be  allovved  to  appreciate  these  three  facts. 

Since  the  labours  of  Messrs,  Fourcroy^  Proust;,  and 
Berthollet,  M.  Thxjnard  and  all  the  chenaists  of  tl^e  pre- 
sent day  are  of  opinion  that  jthe  change  of  colour  in  the; 
precipitates  does  not,  for  the  jgceatest  part,  iadicate  a 
different  degree  pf  oxygenation.  The  white  colour  is 
that '  vV^di  *  very  often  disguises  the  true  colour  of  the 
oxyds  in  alpiost  all  the  niet^^ls  which  are  saidto  be  sus« 
^'H^tifefe  of  oxygejiation,  swch  as  tin,  mercury,  copper, 
^veryfead,  bismuth,  and  probably  mapganese.  Thaf 
depends  oa  the  quantity  of  acicji  jthat  the  precipitate^ 

lioo- '  JfiHe  white  colour,  J  say,  is  the  resplt  of  the  combination  o^ 
iran>  wiih  some  hnn(lredl,hs  of  oxygen,  wby^  in  the  course  of  the 
.  ealcinairon  of  i^e  ir^n,  ^©es  opt  this  cotoiir  apfearl  Why,  in  the  cal*- 
cinaiion  <yf  manga'ne&e,  xopper,  and  bi^iniuh,  do  we  not  see  the  same 
l>benomenon  ?  Bcsioles,  the  onty  weU- established  white  oxyds  are  those 
of  antimony,,  jsinci  a«d  arsenic,  which  are  white,  whether  obtained 
by  acrd«  or  by  dakination;  and  from  the  moment  that  they  become 
white  the  eoloui'  is  michapgeable^  even  by  a  considerable  surcharge  of 

^  ret^ai;i, 
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retain^  and  <^  whidi  tbey  are.  more  or  less  easily  deprived 
aeoordtiig  Co  theit  nature,  and  still*  more  according  t6  the  • 
circumstances  that  take  place  during  the  precipttaticitos.  * 
This  is  the  case  in*  which  the  wbit^  precipitate  of  iroii' 
appears  to  exist.  *  •  "*' 

>  The  conditions-  that,  are'  requisite  in  order  to  preci]^  ' 
tate  a  green  sak  of  iron  white  are,  first,  that  the  solution  • 
be  reiy  much  concentrated ;  secondly,  that  the  precipi- 
tating alkali  be  also  sufficiently  strong.    These  requisites  • 
did  not  escape  the  sagacity  of  M.  Thenard,  who  advises, 
for  the  better  success  of  the  formation  of  the  white  oxyd, 
that  some  sulphuric  acidi  diluted  with  water,  be  hoiled 
on  an  excess  of  iroA  filings.    In  fact,  every  time  that  an ' 
alkali  a  little  concentrated  is  poured  on  a  similar  so- 
lution of  iron,  it  seizes  at  firsts  part  of  the  acid,  and 
probably  a  tittle  of  the  water ;  and  it  precipitates  a  white 
sulphate  of  iron,  which  often  crystallizes,  although  irfe- ' 
gnlarly,  at  the  vdry  moment  even  of  the  precipiutibn, 
and  still  preserves  eij|pugh  'of  acid  to  be  soluble  in  water. 
It  also  invariably  turns  the  syrup  of  violets  green,  and- 
fenns  a  red  precifMtate  in  turnsole  water,  asthe  salts  of' 
lion  do  with  an  excess  of  oxyd  *,       ' 

'  *  1  hare  obtained  several  salts  of  Iron  whfch»  when  put  io  contact 
wUh  the  tincture  of  tiirnsotc,  immediaiely  produce  a  red  pre^ipitaie* ' 
and  at  the  s^me  time  tnrni  tilie  syriip  of  violets  green.    The  property  • 
oTpreilpttatfikg  with  the  tincture  of  turnsole  always  indtetel  at  ieait  a? 
Iifiitral  salt ;  and  we  should  not  confound  the  aimple  colouration  with 
that  which  ii  accompanied  by  H  preciprtate,  because  these  are  two  tv- 
siilts  that  are  entirely  dlflcrent.    In  the  simple  colouration  the  small 
portion  of  al1ftali*^oin  the  tinctitre  of  turhsole  combines  with  An  ex*- 
cess  of  acid,  and  abandons  the  colouring  part  that  it  would  otherwise 
ihodiiy :  tliere  is  no  doubt  but  that  a  sail  which  presents ihis'pheno-' 
nienon  possesses  an  e^kcess  of  ickl;  since  it'contatits  enough  to  saturate 
i\s^  alkali  of  the  tincture  without  occasioning  t^ny  precipitate;  and  it 
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IHs  eiisy  to  prw^  thit^Mi^  by  )K>uniig  «  few  dirppi^ 
a  vimiiav  atdulipn  iat«  nil  excetn  of  ntJiiijUi.  U  the  ltq«or  b0 
deq«m«d  fftti  the  white  prfN:ipit|iit|^  has  bfen  9ii0fmfl  to 
r«m»ii^  IQ  il  fei^  eig[hi  or  ten  i9iinu(es«  pr^  ii'bat  is  ^  s|i{l 
more  certain  way^  if  it  be  drdwn  off  by  )9i^!jBinaiQ|  i^^f? 
pbpA)  and  sonde  drioips  of  water  hta^  aftey nFarcts  p^  it>|o  it, 
to  carry  oif  the  alMi  ^^4t  adheres  to  the  surffKie  pf  ibo 
])rec>pk^te  andf  to  the  sides  of  the  glal^»  ihere  will  Fooiei^ 
Zi  9ia$s  of  sutfihl^te  of  irpn,  a  gre^l  part  of  whi^hnviil  dfs? 
S9}ve  id  the  v^fev^  and  j^lvesent  ;^U  the  proporties  that  I 
I^ive  annouapjid^  I  leitve  this  precipitate  to  ma^^r^^  ^ 
slftk  for  twenty^foiyr  hour^in  the  pot^sh^  and  at  t^  qki4 
c#  that  tiii>e  I  sliU  oUts^ini  soluble  »q)pha^  pf  \t<¥^\ 

.  Jn  ooneeRtrated  ai|kino«ia  this  result  is  stiXk  more  0v|^ 
<}ent9  heci^use  as.  |he  density  of  the  .sulplH^te  €>f  irw  thia| 
pre^^ipilatea^  w  9»ifch  gre%ter  than  that  of  lb4  ana«)H»«(w# 
the  preeifMtafjB  gains  the  bottoip  pf  thf^  gUs«,  and  a  SfQjfl 
garit  of  it,  by  sticking  to  its^  sides,  y^cap^  from  th« 
]|;^erior  actioa  of  jblie  alkali  i  this  does  99I  happ^  ^HU. 
the  fixed  concenuatedi  alkaKes,  their  d^sity  haji^  saort 
iSOifiaidevable  lipai^  tliai  of  the  ammpitia ;  and  il  ji  9^jt^  (9 
this  circumstance  that  they  ^nirelope  i^he  pvoeipitalsr  ou 
iA  sides.  Hence  k  is  that  these  dissolutions,  which  if  hen 
concentrated  pvocjuce  a  white  precipitate^,  when  they  arq 
diluted  >yith  \yater  purUied  from  t;he  air  by  a  long  ebulli- 
tion, precipitate  of  a  gr^Q  coloi|r.    It  is  fo);  this  reason 

^bat  IioDe*-w«ter  Bom  afturds  white  .preoipiti^e%  avail 

■  .  •         •  ■  ,•       . 

ii  on  ibis  jgnu/ciple  ih*^  t^e  qfe  9C  this,  rfr'ajciire  is  founded.  Whp 
iS^t  cokmfing  i»  ^pconipfi^ui^  ^t  a  precipitate,  ^he  alHalj  not  finding 
%$%  excess  of  acid  to  conib'tui^  wiil^y  posufs&es  itself  of  9^  part  of  that 
which  beid;  ihe  oxyd  in  solution^  aiid  which  in  precipitating  carries 
t|i>wn  the  colouring  port.  What  appears  (extraordinary,  is,  thai  th^ 
cm>'<l  of  ifim  does  i^ioi  ch^uige  t|f».e  ^yrup  of  vioJets  tp  a  green  colour^  aj- 
tbouzh  \ht  ttCttual  salts,  of  U6u»  or  wvUv  tixci^ss;  have  thaivfSsi;!  oa  i(. 
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Vfkh  pHisAf  concentrated  solntiotis.  In  sbort,  it  was  this 
tbat  occa^ned  me  before,  to  suspeet  that'  tke  ttinriates 
and  nitrates  of  iron,  wfaich  afibfd  while  precipitates  like 
the  alkalies,  would  pre  a  gr^en  precipitate  with  the  wa« 
ter  of  bai^tes  and  strontian,  and  winch  In  fact  has  always 
taken  ]^ace.'  iWe  cannot  attribute  tNi  gi^^n  colour  to  a 
siiper-o^ydfttion  derived  from  ^be  air  eng^gcid  in  the  wa« 
t^r  of  the  barytes)  of  strontiati,  and  of  lime ;  for  besides 
tb&t  the  rafHdity  6{  ihe  operation  and  the. quantity  Of  air 
that  aih  4^|]al  bulk  of  distills  Water  is  capable  of  con* 
taining,  would  not  justify  this  suppcsitidn,  I  had  the 
pr6c&Ut!6n  to  bdil  fcrtr  to  hour  one  half  bl  the  water  ibal 
had  be^A  us^  to  dlsBoIve  tbo^  thn»e  eai^thfe. 

If  instead  of  diluting  the  solution  with  water  it  were 
4?o  be  diluted  with  sulphuretted  hydfogdti.  Which  canhol 
be  sd^(iect«d  tf  dkydi^tlg^  Vhe  r^ult  will  be  always  tM 
sMde :  tM  p^m^m^  ih«t  the  alkalies  fortii  will  nlwiiyi 
be  greto  or  Mack,  and  il^ver  white.  It  ii  tfue,  as  M* 
Th^nard  says^  that  by  pouring  sulphuretted  hydrogen 
upon  kred  scJution-of  iron,  it  produces  white' or  green 
{u^ecipitatesi  IfoweVef,  I  believe  it  is  irathor  a  conse^ 
quenee^  that  Mv  Thenard  d^aws  froth  his  'Owri  opinion  of 
this  wMti^  eityd,  th^n  fhoth  any  fact  that  be  has  ol^ 
senred.  Finally,  I  ttm  satidled'^  that  baviilf  repeated 
these  MfMfiinents  several  tithes,  by  fi^equ^htly  changing 
the  re^ctife^,  iitKl  varying  as  ihu eh  as  possible  the  ^n^ 
.eorriiig.<^lr«Bi#istltnee9,  I  bal^cibtiiified  green  i»n4  black 
precipklfctes,  only  according  to  tlie  cdiicentrationirf  the 
sulphuretted  hydirogen  atid  the  ({Uantity  pf  sulphate  of 
iron  put  in  contact  with  it*  If  tbi^  assertion  of  M.  The* 
Hard  is  fdOftd^d  oii  a  litet  that  he  has  himself  obsefred,  t 
own  it  is  atl  tUMi^ly  for  wbieb  I  aoni  iinable  te  accoiint, 
and  wbteb  I  eannot  make  to  agi^e-With  the  e:»eiiiblage  of 
facts  tbttt  I  |ia^  related. 

G2  .  ti 
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1/  alL these  facts  do  pot  diaimiv^.tbe  ^islence  of  ^ 

wjiite..03tyd,  I  can  ffdd  9,9e  :inore ;  Ayhich  net  only  eom-^ 

plejif  ly.  disprqves  it,  bqt  ^ven  affects  that  of  th^  gfreeu 

P^X^v  Such  is  the  result. of  the  following  experin^nt,, 

. ;  A  l^^tle  niiist  be  filled  with  thr^e  parts  of  am^iopia  and 

one  of  sulphate  of  iroii^  precipitatiiig  white,  and.it  must; 

he  corked  up  immediately. ,  .At  first  it  will  form  a  white 

precipitate,  which  by  shaking  the  hottl^  will  dJus^olve.  ia 

|he  ammoniat  .  If  the  oxyd  of  iron  be  , afterwards  precU, 

pitat^d  by  means  of  water  or  of  an  yhcid,  ^he  prc^^pit^te 

wilL  always  jbe  green  or  brown ;  but  if,  iii^tead  of  precipi* 

tatingit  by  one  of  these  means,,  a  ^malV  bent  tube  be 

adapted  to  the,  bottle,  and  it  be.  submitted  tpate^Qperar 

\K^X!^  capable  of  ^xp^Iing  the  t^mmonia,,  this  in  volatilising 

ifill  precipitate  a  black  or  l>rownish  oxyd,  wbiqbj^  re^. 

dissolved  in  .muriatic  acid,  ,iiri|l  produce  prefoipitiite^  for 

thi  niost  part  red*.    Nonfi.  henp  it  is  icnppsiuble  to  suspect 

a  ^uper-oxyd^tipn  by  the  ammpnia.^   Finally,,  therie  are 

'  «ed  'Salts  of  iron  w^th  excess  of  oxyd,  which  i^re  not  only 

white  and  soluble  as  M.  Thenard's  stilts,  but.,  whi^h  ^/tei^ 

Qtystalli^^e ;  which  ^jre.  not  deliqu^:ent  like  (hip  ordinacy 

red  sajt  of  iroTi,\andj which  besides  presents  Qth€tr  peou-r 

liarities,    I  shall  detail  them  more  fully  in  ia  iQemkpif  •  on 

another  matter,  where  I  .s|iali  ,a4ver;t  jto.  thjs.  s^bjf^    I 

shall  also, reserve  until  then,,  the  explanation  of  ibn  cause 

|;hat  some  of  th?  white  precipitates,  observed  by  ^.  The- 

nard,.  preserve  their  colour  even,  after  a  l^og  ehuQition. 

Itig^Afaptv^y  well  observed  hy  tbi^  phU^opber^  h«t  it 

istMie-in  ivfaic|i  oxygen  has -no  part,  /  -■ 

..  T^h^  changes  which,  accor/ding  to  B^,  iThenajrd,  the 

_a3jygens|ted*uiuriatic  acid  occasions,  whett^.  poured  into  .a 

.  ^Iphate  c^f  «:.irQn  precipitated  whiu^y  agree  perfectly  with 

xny  idea  of  this  precipitate.  .As  die.  oxytgentted  muriatic 

acid  is  so  little  soluble  in  water,  and  ttiejsttlphab  of  iron 

in 
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ill  question  so  much  concentrated  9  it  eAsues,  that  if  the 
^t  be  not  very  abusidiant  in  the  solution,  the  precipitate 
wi}lt)e  gree&y  because  the  little  oxygen  that  the  murbtic 
acid  contains  can  only  change  to  r^ii.  a  smAll  portion  - 
of  green  pxyd,- which^  being  predomibant,  envelopes  the 
small  quantity,  of  r6d  oxyd  that  the  oxygenated  muriatic 
acid  has  formed^  and.  does  not  permit  it  to  shew  it- 
self.   To  tli^  ey^  it  appears  as  if  the  solution  bad  been 
diluted  witli  n  quantity  of  water  equal  in  bulk  to  the 
muriiatic  acid  that  is  poured  on  it,  which  would,  in  the 
same  manuer^   hare  changed  the  nrhite  precipitate  to 
green.  .  If,  on  the  contrary,  the  oxygenated  muriatic 
acid  be  very  abundant,  there  is  no  doubt  but  chat  the 
solDtions  will- become  red,  as  is  the  ease  with  all  the-green 
salts  of  iron.  '.•:-■ 

With  respect  to  the  third  fact,  namely,  tb^  by  making 
the  precipitate  in  a  bottle,  and  stopping  it  up  imme« 
diately,  there  is  an  absorption,  aad  that  the  remaining 
air  extingoislies  candles,  I  shall  only  say,  that  instead  of 
absbrption  I  have  always  obtained  a  disengagement, 
wh^h  has  sometimes  forced  out  the  stopper.  It  is  true, 
thatafter  the  vk'hite  precipitate  has  changed  to  green  or 
red,  the  remaining  air  will  sometimes  extinguish  a  candle, 
but  that  is  owing  to  the  disengagement  of  a  principle,  of 
jrhich  I  sh^dl  presently  speak. 

« 

Cf  the  Green  Oxyd* 

The  green  okyd  obtained  by  the  dissoKition  of  iron  in 
acids^  presented  me  with  three  principal  facts  to  exa- 
mio^:  first,  to  determine  how  much  oxygen  the  iron 
takes-'to  pass  by  this  means  to  ibe  state  of  green,  oxyd  i 
seic($hdly,  to  account  for  its  colour  *;  and  thirdly,  to  ob- 
serve the  influence  of  the. atmospheric  air  upon  these  dis- 
solution's. 

t6 
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To  det^rmkie  the  proporttcHY  of  otcygeti^>  &tid  to  <ti&^ 
:%orer  at  th€  tame  time  the  influetice  of  the  atHtofepIielid 
m,  I  took  90  grains  of  iron  fitingft,  which  I  dhrfded  iMO 
.three  equal  parts ;  each  of  these 'ivere  afterwards  diiK>lv^ 
separately  ki  muriatic  acid  diluted  with  water. .  When 
the  dissolution  was  termihated,  I  precipitated  by  ammo* 
oia,  SO  ^^nS}  which  I  washed  and  drained  mth  the 
greatest  expedition,  and  dried  it  at  a  teartperature  ci 
nearly  120  degrees.  When  dry  I  found  a  brown  oxyd  . 
attractable  by  the  magnet,  which  weighed  36^  gfailto, 
and  which,  dissolved  in  muriatic  acid,  precipitatejl  in 
fed,  I  precipitated  30  other  grains  by  ammonia,  but' with 
the  intention  of  obtaining  the  red  precipitated  I  diluted 
the  solution,  before  1  added  the  ammonia,  with  five  or  sijt 
times  its  bulk  of  water  at  50  degrees.  This  oxyd  was  in 
fiict  red,  and  dried  like  the  preceding ;  it  gave  no  signs 
of  magnetism,  although  the  total  weight  was  only  St 
grains. 

-  Lastly,  I  precipitated  the  femdining  30  grains  by  am- 
monia also,  and  I  used  a  very  large  vessel*,  in  which  I  left 
the  precipitate  e^c posed  to  the  air  for  the  space  of  k 
month,  stirring  it  twice  everyday.  At  the  end  of  thil^ 
time  I  dried  it  as  the  preceding,  and  it  was  red,  gave  nb  ~ 
signs  of  magnetism,  and  weighed  36,2. 

There  was  no  other  diiFerence  between  these  oxydi, 
except  that  the  first  was  brown  anci  magnetic,  while  the 
ty/o  others  were  red,  and  only  became  magnetic  at  a  more 
elevated  temperature. 

Although  I  perceived^  in  the  course  of  this  experiment, 
that  it  was  not  calculated  to  determine  with  a<Dt;ur^cy  the 
quantity  of  oxygen  that  the  green  oxyd  contains,  in  the 
solutions  of  iron  by  acids,  on  account  of  the  oxygen  that 
would  combine  with  the  green  oxyd  whilst  drying  at  a 
l^mper^itiire  soeWvated,  and  in  so  great  a  state  of  divi* 

siou ; 
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$m ;  yet  it  col^Srinji,  however,  twooif  the  principal  resolfai 
io)9t«i9f)d ,  itt  the  ojsyda  by  calcination.  This  operatMH 
affor4f()re4oSy(is  that  contained  only  1 5  or  90  parts  «£ 
pyyi^«  The  $Ql4|tioq  confirips  this  fact,  by  yielding 
>^<ixy4  ^hiob  ^Rtai^ed  only  0,JK)  of  oxygen,  f^oppti* 
mf  that  whieh  M^Ies  i»  it  whil^  drying* 

P9liUBa.tiQn.prod|H:es  red  uiagnetip  oij^yda,  and  jth&sp^ 
l^jtiqq  gives  the  same  result. 

I'bere  are  two  methods  of  appreciating  with'mtr^me 
accuracy  the  quantity  of  pxygen  the  green.oxyd  obtained 
by  dissolution  4?00tains.  The  first,  ami  that  which.  I 
should  h^^e  praS^red,  if  cir|Cuo|stances  bad  permitted  it, 
is,  to  dissolve  ^;  given  quantity  of  irop  to  muriatip  acid, 
and  to  collect  carefully  the  hydrogen  that  is  disengaged, 
vbieh  measured,  aqul,  for  the  greater  certainty ,  burnt  in 
Yoltfi's  Eudiometer,  will  give  the  quantity  of  oxygen 
combined  with  the  i^on.  The  second  is,  to  dissolve  Sk 
given  quantity  of  iron  in  muriatic  acid  ;  and,  after  having 
precipitated  it  by  an  alkah,  to  dry  ip  in  a  pneumatic  ap-r 
paratus,  by  means  of  a  burning  glass. 

TO  B£  CONCLUDED  IN  OUR  l^EXT. 


.  Hic^s  relating  to  the  History  of  Prussktes. 

By  M.  PapysT. 

*  Prom  the  A^^nales  de  Chimie. 

T'  "  .  '' 

HE  Prussian  blue  of  coo^merce  is  seldom  pure,  as* 

Scheele  has  already  remarked.  Thei-e  is  often  disco- 
vered in  it,  besides  the  alumine  which  forms  a  part  of  it, 
sileK,  carbonate,  and  sulphate  of  lime,  sulphate  of  pot- 
ash,  phosphate  of  iron,  the  red  oxyd  of  this  metal,  sul- 
phur, oily  ammonia,  &c.  To  study  therefore  the  nature 
of  this  combinalioOj  it  is  indispensible  to  use  prussiate 

without 
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without  alum,  siiffieiendy  vrasfaed  vriib  acids  and  imtiog  ^ 
•^^et.    It  appears,  even  from  an  observation  (^^Beirtbo]« 
let^,  that  the  prussiate  of  potasK  is  capaible  of  adbeirihg " 
i4<h  sufficient  strength  to  the  Prussian   bide  to  tesWt  • 
the  washings  .to  a  certain  degree.    I  dia  opt,  bowev^,  ( 
think  i^nth  hin),  that  th^  surcharge  of  thia  salt  should  W* 
iconsidered  as  an  element  which  is  essentisil  to  it ;  for  the 
<b]ue  which  has  been  well  prepared,  9M  S9ch  as  is  sold  in  • 
comtperce,  does  not  leave ,any  traces  of  saline  matter  in 
the*  residue  of  its  distillation. 

The  Prussian  Mue  prepared  withont  alum  is  copp^y^ 
like  the  fine  indigo,  and  loses  but  45  hundredths,  by  com- 
bustion. Its  residue  is  red  osyd,  without  any  mtyture  ef 
foreign  matters.  ' 

Action  of  the  4Jfcali€s.  '  • 

Caustic  potash  9p|[)Iied  to  the  blue,  Iea,ves  a  residue 
wliich  is  only  red  oxyd  confoiinded  with^Iumine,  Its 
t\[\\,  is  th^t  of  kerm^,  if  die  blue  be  of  a  fine  qua]ity  ;  on 
tlio  contrary,  it  is  dark  pud  earthy  if  it  have  been  sur- 
charged with  alumine ;  so  that  it  is  easy  tojudg^bf  its 

■  •<'..       ...  .     . 

nature  by  the  colour  of  its  residue- 

The  acids,  applied  to  a  residue  properly  washed,  ex^ 
tract  no  colour;  this  discovers  that  it  is  possible,  in   a 
single  operation,  to  deprive  th^  Prussian  blue  of  all  its 
acid  ;  but  it  must  for  this  purpose  be  finely  pulverisied, 
which  is  rather  idiificult.     Drop  i^ome  alkali  into  some 
water  coloured  by  some  newly-precipitated  bliie,  and  jt 
eon>pletcly  discolours  it ;  then  the  oxyd  Which  separates 
from  it  gives  not  the  least  vestige  of  colour  w1ien  moist- 
cnijd   by   an   acid.      In  this    process   it   often   happens ' 
that   thp   ocreous  resfdue    retains  either  some  remains' 
of  t!ie  blue  which   hais   not   been   attacked  by   the  ah- 
kalij.or  a  mixture  of  prussiate  of  potash  ^ij^nd  alkaline^ 
feriigiaDus    carbonate,*  or:  even   these   three  substances' 
^  '  compounded 


tdiD{te>lii)d^   tb^ther.    I  shall  ex^fhitie  two  of  these* 
^ases ;  fitom  Which  it  will  h6  easy  to  judge  of  the  third.    *' 

If,  fbr  examjile,  a  tri^l  is  rfcade  of' an  acid  upon 
K  residue  well  washed,  and  which  still  retaihs  some' 
blue,  tbk  latter  ts  not  discoverable,  but  in  propdriiod^ 
as  the'«eid  removes  the  yellow  oxyd/  BetM'ecn  this 
oxyd  and  the  Pi'ussian  blue  there  is  nb  particular  iche  .^ 
mical  point  of  union,  as  we  have  hithert<i  believed; 
however,  nothing  positively  shews  that  the  safitie  ttie-^ 
taliic  combitiation,  Whieh  We  call  pfussiate  of  iron,  is^' 
like  tnauy  others,  susceptible  of  a  nidximutii  and  mini^ 
ffiumo{acid  and  oxyd  i  and  if  the  mixture  of  yellow  and' 
blue  whicb  these  residues  sometimes  exhibit^  be  not' 
green  9  as  we  are  led  to  expect,  it  is  because  the  yellow 
oxyd  always  covers  the  remains  of  the  blue  to  a  very 
^reat  excess ;  at  least  I  have  never  found  it  above  from 
one  to  two  hundredthsi 

I  now  pass  to  the  second  case.  A  residue  catitiot  con*- 
tain  any  remains  of  blue^  if  it  has  been  well  pulverized^ 
but  it  easily  retains  the  two  salts  I  have  ^entiohed  dbove* 
If  then  an  acid  be  applied  to  it,  they  both  afford  blue  ia 
abundance.  We  will  examine  farther  the  peculiar  mix* 
lure  of  these,  two  salts;  but,  if  it  has  beeil  washed  with 
care,  the  acids  will  not  produce  the  blue.  Indeed  no 
part  of  the  experiment  is  so  tedious  as  this  washing,  for. I 
was  obliged  to  r^new  the  boiling  water  at  leabt  twenty 
times  upon. a  single  grain  of  resijdne  before  it  was  com- 
pletely ei^hausted  ;  but  at  last  when  it  did  take  place 
the  acids  dissolved  without  producing  any  bhie. 

When  these  residues  efiervesce  with  the  acids^  it  is  b^ 
cause  they  contain  carbonates  of  potash  or  lime.  By 
Washing,  tl^^  first  is  separated  from  it ;  by  applying  vine-* 
gar  aftei^  tbf  washing,  the  second  i^  discovered.  Thus  it 
is  not  the  red  oxyd  which  occ^ons  t&is  e£R^vescence  i  il 
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is  not  snsceptible  of  combining  with  carbonic  raoid  ;  con^ 
sequently  it  cannot  unite  with  tbe  potash  in  exchange  oi 
prussic  acid  that  it  had  feceived.  In  nature  aii^in  art,  the 
oxyd  of  iron,  at  the  rainimum  only,  is  capable  oif  uniting 
with  carbonic  acid. 

One  pound  of  the  blue  of  commerce,  of  a  fine  quality, 
gives  nine  ounces  and  a  half  of  crystallized  prussiate  of 
potash.  It  is  not  uncommon  to  find  in  tli^  mother  waters 
when  left  to  themselves  mutilated  octeadrals  of  an  inch  in 
diameter.  When  this  blue  contains  sulphuric  acid,  it  re- 
quires no  less  than  foiir  crystallizations  to  purify  the  prus- 
siate  of  all  the  sulphate  of  potash.  These  mother- waters 
contain  alumine  sometimes  in  abundance,  sulphate,  and 
phosphate  of  potaslr,  alkaline  ferruginous  carbonate,  &c. 
We  may  judge  by  that,  how  important  it  is  to  use  crys- 
talHzed  prussiates  in  the  analysis,  and  not  the  simple  ley 
of  Prussian  blue,  as  was  formerly  the  practice.  Prussiate 
of  potash  is  unalterable  in  the  air,  dicy  or  moist:  the 
longest  ebullition  does  not  derange  its  nature  ;  its  taste  is^ 
sweet,  and  rather  salt,  terminated  by  a  slight  impression 
of  bitter ;  and  alcohol  does  not  dissolve  it.  If  it  be 
mixed  with  a  solution,  the  prussiate  separates  like 
pearl-white  snow,  which  preserves  all  its  brilliancy  when 
dry,  and  whjcli  resembles,  if  I  am  not  mistaken,  the  sit 
vered  gauze  of  acetate  of  mercury.  Re-dissolved  in  wa- 
ter it  reproduces,  an  ordinary  solution  of  triple  prus- 
siate. 

This  salt,  which  I  shall  call  tripUy  to  distinguisli  it 
from  simple  prussiate  of  potash,  is  as  steady  in  its  attri- 
butes as  the  most  perfect  neutral  salts.  It  is  of  a  fine 
]^mon  colour,  which  never  leaves  it  while  it  remains  in 
that  state  ;  it  ought  besides  to  possess,  as  well  as  the  two. 
other,  characteristic  properties  ,of  crystallizing*  and  of 
forming  blue  with  red  oxyd,  a  portion  of  black  oxyd, 
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which  inmkes  an  essentia]  part  of  its  constitution.  Witfa« 
dtit  this  oxyd,  subjected,  like  the  two  >otl)er  elements  of 
the  tri[)le  prussiate^  to  ao  invariable  proportion^  tbU 
prussiate  cannot  in  fact  either  cry^taliia^  or  form  a  blue 
with  sorlikions  of  iron,  the  ba^jes  o/  which  are  at  the  fnax^ 
imi/9a/  It  is,  in  a  word,  frv>mihis  ^n^  union,  that  tt^^ 
princrple  ^wbich  saHirates  the  potash  of  .tb^.  triple  salt^ 
ac^kes,  as  Berthollei  observes,  properties  which  singu- 
lady  augment  its  analogies  with  the  acids. 

Under  this  vdew  it  may  b$  added,  that  the  triple  prus* 
date  occupies  the  mean  betwieen  tbi((?  alkaline  and  the  me* 
taliic  saks.  However ,  io  tcile(:^ttng  s^n  ^)e  properties  of 
th^i  sak,  x)£^wbich  we  sh^  speak  h^layr^  it  would  be  dif- 
ficult to  ascertain  whether  it  is  to  the  prussiq  acid  ox  .tp 
{the  simple  prussiate  collectively  that  the  oxyd  of  iron  ad*- 
heres  when  it  is  raised  to  the  state  .of  triple  prussiate. 
-This  much  is  certain,  that  we  stiU  by  no  means  know 
^what  appearance  or  properties  prussic  acid  woi^d  possesis 
ivhen  united  only  with  that  exact  dose  of  black  oxyd  by 
which  k  can  form  triple  prussiate.  By  treating  the 
prussie  acid  wkh  this  oxyd  we  are  able  to  make  Prussian 
i>iue,  but  not  the  kind  of  lerruginous  acid  which  is  pro- 
per to  convert  potash  Tnto  triple  salt ;  it  is  this  which  we 
must  not  lose  sight  of :  £or  it  is  well  known  that  Prussian 
hlue  is  not  of  a  nature  to  combine  without  residue  with 
potash.  In  a  word,  the  triple  prussiate,  less  its  alkaline 
base,  is,  if  I  may  so  express  myself,  a  compound  which 
we  are  not  authorized  to  consider  rather  as  a  ^alt,  the 
acid  of  which  would  have  been  particularly  heightened 
by  its  union  with  the  oxyd,  than  as  a  perfect  combina- 
tion in  all  its  parts  by  this  same  oxyd. 

One  property  which  appeari^  in  %:t,  to  forbid  us  to 
adfaiit  the  prussiate  as  a  salt,  the  acid  of  which  would  ex- 
^liisively  unite  to  the  .bUck  oxyd,  is^  that  of  resisting 
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thi^  power  of  alkalli^e  hydrosd}{>ti<bei|s.  If  tbete  ts^a^vnar 
\rilich  attaxrfc  all  other  known  ipi^iiHio  tak%  «re  'wirhoiil. 
^tionr  upon  the  triple  pircisftiat^y  tbere^M  than,  to  ^ices^ 
tain  degree,  grounds  for  piresomidg  that  the^oxyd  «f  iro» 
ihay  ndt  be^eacdusively  attached  to  tbe  acid  of  the  trilpitt 
prussiate,  at'  least,  boweiVer,  it  most  be  briie^d,  that 
Ae  affitiity  whfob  this  aeid  b$s  to  the  oxydis  not'aitfficH 
ontly  powerful  to  d^nid  it  -ftsom  the  attack  cf  .sqiphmvi^a 
"which  all  other  oxyds  «re  liable  to.  Finally,  we  shaH^  sb«I 
fartlvsr  on,  (hat  ati  affinity  ^ually  extraordli^aiyr  ^^* 
withstanding  until  n^  h  hits  bffen  vneximpted  iQ  ^bs^ 
triistry ,  is  not  inlpfosBlbleb  I  n6w  eome  to  the  <  e3Epeii<i 
ment  of  the  hydrosu]]|^hur«t  c^  |»Qiash^«paii  tl^e  4rif4« 
^riissiate,  •     •  > 

M^chjosfifyihurft  m4  triple  Pruismte^ 

'IiydrO0ii>phuret  «f  ;9otaah  or  ammeiiiiao,  ev0n  ^tV  i^ 
^Ikssistanee  of  h6at>  has  no  effect  whatever  w^  thki  s§It.  U 
It  should  contain  any  remaiqs  of  ferrugiuous  0arbon^,>}t 
^ould  he  diseriga^^d  becaiajBe  the  bydf osulpb^ret  deqcq^^i 
*poses  this  la  tier ;  it^is  to  be  filtered  if  neces^alfy ,  aud  tl^ 
"prussiate  still  crystalMied  under  its  .usual  ferm,  -  A  «imi- 
^lar  result  led  us  to  dineover,  as' we  hs^at  fir^t  Qb^ervfd, 
'^  rery  particular  and  intimate  combination  b^tweep  tbe 
'  three  eieme<>ts  of  triple  prussiate,:  But  we  shall  see  tbc^ 
-^same  hydrosulpbureUs  contribirte  to.  our  ohtainii)g  the 

white  prussiate  in.  all  its  purity,  or  that  union  ijn  whi^h 
'  the  iron  is  at  i^mimimf^  of- oxydH.^i0fi^  which  I  wUIq 

Jnbwn  in  nfiy  fiiat  nMNpoir  qq  P^ssian  Wne, 

'  Tike  on  ofne  imnAy  %  t^ottte-  of  :^greeB  sulphate,  much 
dilated ;  at  the  bottom  of  ^^b  put  somi^  grains  of  siiU 
j>hqretqf  the  saiiie  sfiet^f ,  in  «i^  la  fr|iMKrfe  the  base 
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ijt  its  rnrnmum.    On  the  other 'band,  place  t^  boil  upon 
9^  laiop,  «  matras  in  which  is  put  fifteen  or  ^i^hteen 
grains  of  prassiate  of  potash,  and  from  two  to  three 
qances^of  hydrosulpbureted  water.     Some  seconds  after 
the  ebullition  or  steam  has  expelled  the  air  wbioh  occu* 
ju^  the  empty  space  of  the  matrasy  some  of  Hie  solution 
<^  tb^  .wiphate  is  dropped  into  it  \  it  presently  pi^oduce^ 
a  precipitate  which  makes  th^  liquor  white  like  mil(Lj  and 
wiiieh  remains  thus  as  long  as  the  heat  continues.    This 
|s  the  prussiate  which  1  call  white,  prussktt^ ;  and  which 
B'o^rcroyy  Yaquelin,  Davy,  &c.  obtained  without  doubt^ 
who .  having  had  regard  to  the  conditions  which  insured 
|1^  success,  haive  discovered  that  the  base  of  green  ^ul* 
phate  may  also  become  that  of  a  prussiate  different  froi|i 
that  ^hiob  has  for  its  ba^se  the  oxyd  at  the  maximmn^ 
£at;t  ^  in  passing  firoQ^  one  combination  tp  the  othery 
ihe  black  oxyd  doea  not  Iqse  its  disposition  to  supfsr- 
oxydate,  wo  see,  that  as  soon  as  the  matras  ii^  out  of  tly» 
fice^  the  atmo$ph^re  re^umet^  its  action  upon  the  milky 
.p^ixture,  ri^pidly  produces  waves,  which  begin  by  9hading 
4t,  and  fviish  by  making  it  a  most  perfect  blue. . 
.    This  product  may  likewise  be.  obtained  in  another 
maoAer.     Spme  gi^ins  of  prussiate  of  potash  are  dropped 
into  a  much  dilnted  and  boiling  solution  of  green  sulphate* 
and  presently  a  precipitate  appears^  the  white  of  which 
lusjtains  the  action  of  the  air  a  little  longer. 

There  are  besides  some  other  •  processes,  which,  i8^ 
though  they  may  add  nothing  to  our  conviction,  are 
nevertheless  interesting,  from  the  variety  Qf  the  me« 
tbpds. 

Two  glasses  are  filled,  one  with  nitrate  of  irous  the 

.  other  with  green  sulphate  much  dihiled*    Afterwards  i^ 

crystal  of  prussiate  of  pofcash  is  dropped  into  each  of  thera« 

jn  the  firstf  .the  crystal  becomes  instantly  of  a  blue  so 

deep 
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4t^ep  that  it  -resembles  black  velvet.  In  the  second,  Ui 
ioosens  and  falls  into  a  white  powder;  but  as  before  it  was 
experimented  on,  it  had  imbibed  some  atmospheric  air, 
the  precipitate  that  resulted  todc  the  appearance  of- 5t* 
})iece  of  parsley  cheese.  -  •       ; 

Two  glasses  are  filled  with  boHing  water ;  into  one,  v 
some  drops  of  prussiate  are  let  fall ;  and  a  like  quantity* 
into  the  se'cond  ;  but  to  the  latter  some  drops  of  bydno* 
siilphuret  of  potash  or  ammonia  are  likewise  added.  Th« 
two  glasses  being  thus  prepared,  some  nitrate  of  iron  i» 
^dropped  into  them  ;  the  first  gives^  aj;  may  be  expected,  - 
n  complete  blue;  but  the  second  offers  the  amusing'spec- 
^cle  of  a  precipitate^  which^  at  ;first  blue,  rapidly  Iose5. 
its  colour,  and  becomes  white,  *  .      '  ' 

"  The  theory  of  these  facts  is  so  evident  that  I  shall  not 
ilwell  upon  them ;  nor  shall  I  here  recapitulate  all  the  other 
experiments  tbat  I  cited  in  my  first  memoir,  to  e5t^blis§ 
the  existence  of  two  prussiates  of  iron,     ff  the  prussiate 
at  the  minimum  have  no  colour  when  not  affected  by  the 
/atmvSsphere,  so  neither  has  dried  green  sulphate.     TIm^ 
absence  of  colour  in  one  of  these  salts  is  certainly  not 
more  surprizing  than  in  the  other  j  and  after  all,  if  the 
red  oxyd  be  obtained  by  applying  the  alkalies  to  the  blqe 
prussiates,  it  is,   on  the  contrary,  black  oxyd  that  is  eXr 
tracted  from  the  white  prussiate.     But  these  differences 
which  the  theory  indicated  before-hand,  agree  perfectly 
'  with  those  produced  Ly  the  red  and  green  oxyds  in  simi- 
lar  circumstances. 

I  advised,  in  my  first  memoir,  to  pour  the  prussiate  of 
potash  oTn  the  sulphate,  in  a  bottle,  in  order  to  avoid,  u$ 
far  as  possible,  the  mixture  of  tlie  air  with  it ;  but  it  suc- 
^  ceeds  imperfectly  :  first,  because  the  cold  liquors  always 
contaiif  some  air;  and,  secondly,  ^because  I  had  not  then 
thought  of  the  sulphureted  hydrogen  for  purifying  them; 

being 
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being  at  that  time  unacquainted  \i  ith  its  effects  on  tlicsc 
•salts. 

If,  for  example,  the  solution  of  green  sulphate  be 
diluted  with  from  three  to  four  times  its  bulk  of  sulphuric 
or  muriatic  acid,  the  excess  of  these  acids  occasions  no 
alteration  in.  the  result.  The  white  prussiate  failing  in 
colour  only  from  the  absence  of  oxygen,  one  would 
imagine  that  similar  additions  would  give  it.  The  mo^t 
highly-concentrated  acids  may  be  capable  of  rcmovifl<r 
the  whiteness  of  prussiate^  but  tbey  can  r>ever  bring  it  to 
a  perfect  blue ;  neither  will  the  marine  acid  boiled  upon 
|)russiate. 

Yet  this  boilinff  acid  is  not  without  action  on  the  white 
prussiate  ;  and  the  following  is  what  J, have  observed. 

There  is.  a  portion  of  white  prussiate  destroyed,  some 
prussic  gas  disengaged,  and  black  oxyd  is  found  ia 
solution  :  then  the  small  quantity  of  blue  prussiate  that 
is  formed  by  the  introduction  of  the  air,  during  the  inter- 
val of  the  mixtures,  prevails  over  the  white,  and  gives  to 
the  whole  a  greenish  tinge. 

The  blue  prussiate,  boiled  with  the  same  acid,  also  af- 
fords prussic  gas,  and  leaves  some  red  oxyd,  but  less  is 
destroyed  than  of  the  white  prussiate.  We  may  infer 
from  these  facts,  that  the  muriatic  acid,  with  the  help  of 
heat,  is  in  strictness  capable  of  decomposing  the  prus- 
siates,  and  prevails  with  its  accustomed  energy  over  the 
prussic  acid. 

Prussiate  of  Potash  and  Acids, 

Some  marine,  or  weak  sulphuric  acid,  is  heated  in  "Si 
matras,  with  crystals  of  prussiate.  When  the  ebulHtion 
commences,  the  gas  escapes,  it  is  received  into  ajar  fall 
of  mercury,  where  it  is  burnt  by  holding  the  flame  of  a 
candle  to' it.  Its  fire  varies  from  red  to  violet  and  yellow  ; 

'  durii^g 
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dumig  the  dissipation  of  th^  gau;  the  Kqtnor  thicketisy  1^ 
the  productioD  of  a  white  precipitate,  wbtch  change  io  dr 
blaeish  colour.  The  gas  being  totally  ^parated,  tbe 
mixture  is  thrown  into  boiling  water,  it  is  revived  witb 
oxygenated  mat^ihe  acid,  it  is  washed,  and  tbe  pvodact 
dried  in  a  <$apsule«  Four  expi$rim^nts,  made  at  diiTerent 
periods,  yielded  from  thirty-four  to  thirty-five  of  perfect: 
blue  for  the  hundred  of  triple  prussiate. 

I  now  come  to  the  consequences. 

One  hundred  parts  of  Prussian  h\\xe^  without  alum^ 
firodtice  fifly^five  of  red  os:yd  by  combustion.  This  tkrat 
blue,  destroyed  by  nitric  acid,  yields  also  fifty-four.  li 
is  therefore  undoubted  that  the  pure  Prussian  blue  doa* 
taini^  only  from  ,54  to  ySS  of  red  otyA.  According  to 
these  i*esu1ts,  35  parts  of  blue  should  yield  about  sei^en- 
teen  of  black  oxyd,  or  nineteen  of  red  oxyd.  Hence  it 
is,  that  formerly,  when  iron  was  separated  from  a  ^olu* 
Don  by  pmssiate  of  potash,  this  salt  added  to  the  product 
the  ,1^  of  red  Oxyd  that  resulted  from  its  own  decompo* 
sition  ;  but  the  surcharge  was  still  much  greater,  when, 
instead  of  crystallized  prussiate,  a  simple  alkaline  ley  of 
Prussian  blue  was  used.  I'he  reason  of  this  Will  be  shew]) 
presently. 

When  a  ley  of  ordinary  potash  is  put  upon  Prussian 
blnC)  a  part  of  the  alkaline  carbonate. bec6mes  charged 
ifrith  red  oxyd ;  the  result  is,  a  solution  that  answ^  t6 
SthaaPs  tincture  of  Mars,  and  of  whiph  piire  potash  h 
Hot  susceptible.  This  solution^  which  is.  also  prepared, 
l^y  tbrowiiTg  sonrie  drops  of  nitrate,  into  some  liquid  oar- 
,bottate,  will  mix  with  the  prussiate  of  potash^  without 
oqcastpDirig  the  least  change  even  by  remaining  in  it.  lit 
is  this  ferruginous  carbonate  which,  as  I  have  before  saidy 
i«  present  in  the  mother- waters.  Actually,  if  an  acid'  bf 
Adde4  to  a  mixture  of  these  salts,  the  precipitate  is  a 

perfect 
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f^^^t^'iAntf  bacftttse  the  new  tolution  of  oxyd,  which 
feplacea  the  ferriigiooits  carboQitte»  decomposes  in  Its 
torn  the  pnissiate  of  potasb«  as  any  solnttooof  ifOD  what- 
ever ^oaid  do  *i( 

Wbm,  therefore^  a  pnissic  ley  is  employed  in  an  aoa^ 
^8  instead  of  crystaliiaed  prussiate,  it  is^  in  feet,  ad« 
ding  to  the  product,  first  the  red  oxyd,  which  makes  a 
part  of  the  ferruginous  cavfaonatOi  and  then  the  bbok 
oxydy  which  is  an  habitual  element  ef  the  triple 
pruwiate,  which  this  ley  wouM  contain.    . 

The  chemists  recognized  in  good  time  the  eril  of  tbcHe 

leysy-akhough  they  did  not  at  first  perceive  diat  thejT 

contained  two  very  different  ferrogimimi  combioatioiis  ;^ 

the  carbonate  of  which  we  arespeakmg^  md  the  triple 

prossiate.    Many  even  ,*  seeing  the  hlue  that  thty  prb» 

duce  with  acids,  believe  that  this  blue  exists  in  the&i  itth 

tuvally ;  in  short,  whether  exyd  or  Pmssiafl  Mue^  they 

sought  to.  precipitate  it  without  however  touehing  this 

aU^lineprttsstale  which  they  believe  to  bi-fnmished  with 

the  blueing  property,  without  owing  it  to  thte  iron.  FVodl 

their  labours  we  have  the  roceif^  for  preeipitafed  kiift 

that  are  to  be  found  in  all  chetoicel  wfirks.    fiat,  ftinte 

the  researched  a[  Scheele  and  Berthdlet^  it  his  been  dis* 

covered  that  these  receipts  vre  not  ^efficiently  conducive 

to  the  d«iired  end ;  for  it  is  easy  to  see  that  it  is  not 

suflieient  to  (r^e  a  ley  firom  the  oxyd  that  the  carbonate 

would. introduce  into  it  s  it  still  remains  to  be  defendiM 

from  the  black  oxyd  that  belongs  td  the  triple  prussiati^^ 

Md  which  would  be  the  less  suspected  to  exist  in  it,  bd* 

'Cause  the  addition  of  the  ai^ids,  without  the  mterventioh 

ef  light  or  h^t^  gooM  not  render  sensible  the  prodods 

•ci  its  deoomposition. 

^    *  It  is  Hw  mixtuye  of  ifcets  ftfiti  which  ^vet  to  the  mmkerWrsters 
vof  tods  tha  property  of  pt odifting  PniMmn  bhit  when  an  Stfid  i^  9dd€d 
lAthem* 
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^S  Facts  relating  to  the  liistm/  of  Prussiates. 

I  fihali  not  stay  to  analize  the  phenomena  that  occurred 
during  the  preparation  of  the  leys,  warm  or  cold,^  be- 
cause now  that  every  one  is  convinced  of  the  inutility  of 
prussiates  for  eisti mating  iron  in  analyses,  the  detaMs  cati- 
not  be  very  interesting.     I  shall  also  paiss  ovqe  the  pro- 
posed test-liquors,  with   ammonia,  lime,  magnesiaj  &c. 
because  they  are  themselves  triple  prussiates,  which  we  * 
cannot  use  with  confidence,  inasmuch  that  they  Jtre  n©t 
equil  to  the  counter-proof  proposed  by  Beftfhollet.      I 
shall  only  add,  because  it  ought  to  be  recorded  in  the 
history  of  the  science,  that  when  a  chemist,  after  puri- 
^fying  a  lessive  by  an  acid,  can  still  extract  from  it  a  test- 
;liqu6r  or  Prusisian  lessive,  we  may  be  assured  that  he 
has  not  completely  attained  tbe  entire  separation  of  the 
«jiH>n,  as  he  imagines  he  hasxlone ;  for  it  is  certain  that 
•^}4  lessive/ that  will  still  give  blue  with  a  solution  of  red 
^oxyd  contains  black  ox  yd  also,  since  without  the  help  of 
»^^his  oxyd  there  would  be  no  dyeing  prussiate  ;  pr,  in 
Other  wot*ds,,air  prussiate  of  potash  thjit  has  not  been 
4rebled  by .  the  black  oxyd ;  consequently  the  pure  and 
-simple  prussiate  of  potash  is  not  capable  of  forming  a 
,l3lue  with-  a  solution,  the  oxyd  of  which  is  at  the  max^ 
JmuiTij  and'whiph  is  commonly  the  case  with  those  that 
^proceed  from  an  analytical  labour.     This  is  a  fact  wfatch 
.Schpele  has  perfectly  substantiated,     The  saturated  les- 
.jiives  or  aIkaUi>e  pri|ss\|ites,  I  repeat  then,  cannot  actually 
serve  as  re-agents,    inasmuch  that  "a  portion  of  black 
oxyd  renders  thefip  triple  saltfe,  the  red  oxy>d'  being  only 
capably  of. supplying  the  black  oxj^d  for  this  purpose.    In 
short,  we  may  ^iso^  conclude  from'  this,  that  the  alkaline 
prussii^§  or. earthy  bj^j^e  salts  ought  not  for  the  future 
to  be  classed  among  t[)e  re-agents  that  are  useful  in  ana- 
lyses,  ^ince  they  are   incapable  of  discovering  .the  iron 
^n  ^  solution  without,,>dding  to.  the  result ;  or  at  most 

fhey  will  rank  among  those  which,  like  the  iurnsol^^  gall 

» 

nuts, 


^ 
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fiuts,  &c.  are  only  so  far  re-actives,  that  they  will  indi* 
cate  that  such  and  such  principles  exiM. 

The  aqueoofi  sulphuric  acid  applied  to  the  triple  prus- 
siate  furnishes  the  same  results  as  the  muriatic.  100  parts 
of  prossiate  restores  by  this  means  from  ,15  to  ,16  of  sul- 
phate of  potash.  If  we  could  know  exactly  how  much  of 
the  alkalies 'are  contained  in  the  sulphate,  we  might  de- 
#  duce  from  its  estimation  the  base  of  the  prussiate  of  pot- 

ash. 100  parts  of  crystals  of  prussiate  lose  ten  of  water 
by  distillatiori. 

In  order  to  complete  its  decorti position  by  the  acids, 
the  ebullition  must  be  kept  up  for  at  least  half  an  hour,  to 
^xpel  the  gas  entirely,  and-  obtain  the  (Complete  separa- 
tion of  the  white  prussiate  that  forms  during  the  ope-' 
ration.  . 

The  prussiate  of  potash  dissolved  in  tnttriatic  acid  cold, 
tvithout  being  decomposed  ;  this  mixtute  requires,  as 
.  Berthollet  has  discovered,  the  concurrence  of  light  or 
heat.  Vinegar,  aided  by  ebullition,  al?o  decomposes  it; 
thiB'prussic  gas  escapes,  and  the  white  prussiate  forms  t 
it  dpes  not  change  to  blue  so  rapidly  as  with  the  pre- 
ceding adids  :  iii  fine^  this  prussiate,  which  does  not  ap-* 
pear  ontil  the  moment  in  which  the  ternary  combinatiori 
begins  to  be  disorganized,  ascertains  by  its  whiteness  that 
it  is"  really  only  the  oxyd  at  the  minhnum  which  can  en^ 
ter  into- the  foi'mation  of  the  triple  prussiate  :  it  is  one  of 
these  facts,  respecting  which  Scheele  has  left  npthing  far-^ 
tber  to  be  desired  :  notwithstanding  which,  the  distinc-^ 
tion  of  oxyds  in  this  case  is  a  point  to  which  the  chemists 
who  have  followed  him  hav^  not  given  the  attention  that 

It  merits.  '  ' 

•  •    •  '   :       '      '      m    ' 

TO  BE  CONTINUED  IN  OUR  NEXT. 

^        .    i  •  .  -  .  *  *         » 
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Report  made  to   the  National  Institute  en  the  Results  ^ 
M.  Ci.oxjzr's  Experm4Ms  (m  th€  different  Stdies 
mtdfoT  the  Contoersion  of  Iron  iiyto  Cast-Steel.  ' 

£l/  M.    GUYTON. 

From  the  Annalxs  d£  Chimie. 

W  E  ftball  begin  by  reviewing  tbe  state  of  the  art  \\$ , 
this  country ;  ^e  shall  afterwards  ai>alize  the  work  pf  M» 
^loqet ;  and,  lastly^  we  shall  relate  tbe  experiment  that 
we  judged  iMHsesiary  to  be  made  to  enable  us  to  foirm  out 
Qpuiion. 

Pint.  Since  tbe  researches  of  Reaumur  enlightened  the 
praotice  xnf  making  cast^iteel  and  steel  by  cementation, 
the  theory  of  the  contersioti  (tf  iron  into  steel  was  not 
i^vanced,  notwithstanding  the  valuable  and  numb^rlo^ 
experjiments  of  Bergman,  Rinman,  Priestley,  &c.  It 
has  not  been  certainly  known,  for  many  years,  that  tha 
carbon  4n.  various  proportions  constitutes  iron  in  th<^ 
$ta);e8  of  grey-cast,  white-cast,  and  steel.  This  period  it 
fixed  by  the  publication  of  the  joint  work  of  Messrs.  Van-, 
^mondei  Monge,  and  BerthoUet,  in  she  menioir  of  tb<^ 
Academy  of  Sciences  in  1786^ ;  and  tbe  concentrattoi^.  of 
all  tbe  facts  leading  to  this  conclusion,  are  to  be  foumit 
under  the  article  AcUr^  in  the  Dietimnmre  de.  Chimtis 
HEncjfdopedk  Methodique^ 

;  ThQ  English,  however,  who  have  long  Ianii3bed  y& 
witb  at«il  of  cementation,  still  retained  the  exdopive  iiri^ 
▼ilegeof  manttfactUrihg  for  all  Europe  a  thirds  kind. ojf 
Bteel,  kunr^  by  the  name  of  ra^/-^/^^^,  and  which  wa^ 
not  inronted  before  the  year  1750  ;  and  airhbugh  the  use 
of  it  b  confined  to  a  certain  Aqk    ipiion  of  instrumenla 

ami 
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aad  fine  arliclesy  it  still  fofttis  a  valuable  branch  of  iia* 
ttoQal  industry., 

Itmust  not  be  supposed  that  the  advantage  of  natn« 
raiiztog  this  art  among  ourselves  has  not  been  well  under* 
stood,  for  the  old  government  often  held  out  encourage- . 
ment  to  those  who  conceived  the  hope  of  attaining  thi« 
object.     Jars  has  described,  in  bis  Metallurgioai  Travels, 
the  nuinner  in  which  this  operation  is  executed  at  Shef- 
field,   excelling  fbe    composition  of  the -flux,    which 
tbey  keep  secret :  a  multitude  of  experiments  have  beew 
ttiade  with  a  view  of  discovering  it ;  and  there  are  fewr 
eheai^s  who  have  not  obtained  in  their  futoaces  ii^pC9 
•£  five  or  six  decigrams  of  steel,  perfectly  melted )  cm 
this  subject  we  might  cite  our  own  observatipns*^  Chaiut^ 
an  officer  cS  artillery,  was  convinced  that  exety  kind  of 
ghss  iaighf  be  employed  ii|  this  operation,  except  that 
which  has  lead  or  arsenic  in  its  com||psition ;  and  sinc# 
1788  M.  Cloiiet  has  published,  in  the  ^^  Journal  de  Pliy** 
sique,*'   experiments  tending  to  demonfrt:rate  the  possi-^ 
bility  of  casting  steel,  and  even  of  converting  iroi^,  by  s 
single  operation,  into  cast-steel. 

It  is  true  that  the  experiments  of  the  laboratofy  do  net 
always  enable  ua  to  introduce  siijccessfid  proeeflse»  inlv 
mamtfactories ;  and  most  of  those  authors  who  have  writ* 
ten  on  tim  subject  having  reserved  the  secret  of  tkeirii^ 
ventibity  it  was  impossible  to  appreciate  their  valee.  Sveit 
were,' among  others,  the  conclusions  of  Messrs.  Rer'» 
tlkrilet,  Lavoisier,  aod  Hassenfratz,  on  the  processes  of 
Laplace »  which  processes  besides  appear  to  make  th^ 
quality  of  st^l  rather  to  depend  on  the  quality  of  the 
iron  improved  by  hia  method,  than  on  a  n^w  method  «f 
eflkctitig  the  conversion,  and  espeeiaUy  of  fabricating 
wfattt  is  properly  called  casi^sted. 

We 
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.  We  also  see  that,  in  the  account  of  the  fahricatioir  kf- 
ranged  and  publislied  in  the  same  year,  in  consecjiiencfct 
of  a  decree  of  the  committee  of  pubiic  safety,  MessVs*. 
Vai>dermonde,  M»nge>  and  BerthoUet,  who  w^ere  welt 
infomQed  of  M  the  experiments  that  had  l^eon  made^a 
ibis  subject^  after  having  carefully  reviewed  the  whole/ 
<Jeclai*e  that  they  can  only  oflPer  eonjectures  as  to  the 
,method  of  giving  to  cast-steel  an  extpaordinary  degree  of 
bardness^  and  a  grain  perfectly  uniform  in  the.  whole 
voass:. 

Indeed  we  do  not  yet  know  (if  a  single  establishment 
in  France  that  has  attempted  to  introduce -into  foreign 
commerce  cast-steel  of  its  own  manufacture  in  con}petitidii> 
wth  the- English  ;  or  that  is  even  able  to  supply  tl>e  de^ 
madds  of  the  republic^  which,  for  articlea  that  require 
steel  of  this  quality,  are  obliged  to  give  higher  prices  ia 
jiroportion- to  its  scarcity. 

Such  was  the  state  of  our  knowledge,  and  of  our  prac* 
tice  on  this  subject  when  M.  Clouet  resumed  the  ex-* 
periments  that  had  formerly  occupied  him,  and  executed 
on  a  larger  ^cale,  at  the  house  of  the  cdnserratory  of  art« 
and  the  mineraiogical  school,  the  fusion  of  various  kinds 
of  steel>  and  the  immediate  conversion  of  iron  into  cast' 
»leeL 

In  order  to  enable  the  Institute  to  judge  of  the  im- 
portant additions  these  operations  may  prodqce'  to  the 
theory  of  the  art,  and  the  augment;ation  of  national  in-* 
dustry,  we  shall  present  tp  it  the  examination  of  the  me- 
moir remitted  to- us  by  Glouet,  and  we  shall  subnnit  to  the 
inspection  of  the  Institute  the  products  of  the  operations^ 
and  the  instruments  that  have  been  made  from  them.  . 

ad.  The  memoir  of  Cloud  is  intituled^  Results <f  Expc-^ 
fiments  on  the  different  states  (f  Irorii 

Ha 
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He  first  directed  bis  attention  to  the  combinations  of 
iron  and  charcoal.  One  39A  part  of  charcoal  is,  he  says, 
sufficient  to  convert  iron  into  steel ;  one  €th  part  of  th^ 
weight  of  iron  yields  a  steel  nrtore  fusible,  and  still  fnalle- 
ahle;  beyond  this  proportion  it  approaches  nearer  to  .tbi^ 
state  of  cast  iron,  and  no  longer  possesses  sufficient  tena^ 
city*;  by  still  augmenting  the  dose  of  charc6al,  the  fusfr- 
i)ility  is  increased,  and  it  at  length  passes,  to  th6  state  of 
grey  tast  iron. 

The  particular  cast-iron  resulting  from  the  combination 

<  of  iron  atid  glass,  was  the  second  object  of  bis  attention. 

Class  enters  but  in  a  very  small  quantity  into  this  com'- 

pound  :  and  yet  its  properties  are  changed.     This  iron, 

r 

although  very  soft  to  the  file,  when  heated  only,  to  a 
cherry-red,  breaks  under  the  hammer ;  when  poured  int6 
an  ingct  mould  it  contracts  considerably ;  and  when  k 
comes  to  be  formed  into  plates  the  operation  of  tem* 
pering  gives  them  the.  grain  of  steel,  and  renders  them 
more  brittle,  without  adding  to  their  hardness.       . 

Charcoal  in  powder,  added  to  the  glass,  augments  its 
fusibility,  and  changes  the  result;  but  the  dose  sensibly 
influences  the  nature  of  the  product.  Fi'om  one  30th  to 
one  20th  gf  the  weight  of  iron  affords  a  very  hard  steel, 
which  may  be  forged  at  a  low  red  heat,  and  has  all  the 
properties  of  cast-steel :  by  employing  more  charcoal  the 

.    .'products  are  similar  to  those- of  smelting  furnaces. 

The  attFjictioii  of  iron  for  carbon^  continues  M, 
Clouet,  is  such,  that  at  a  Very  high  temperature  it  will 
take  it  even  from  oxygen.     He  proves  this  by  the  follow- 

^  ing  experiment :  Put  into  a  crucible  some  iron  cut  into 
small  pieces,  with  a  mixture  of  equal  parts  of  carbonate 
of  lime  aad  t^lay  ;  raise  thq  t]eat  to  the  degree  necessary 
%o  weld  the  iron  \  keep  qp  this  fire  for  an  bour.or  moro, 

according 


jiccording  |o  the  nae  of  the  crucible,  the  matter;  ^^ben 
poured  into  an  ingot  moaldf  wiU  be  the  steel  of  Ibe  sMie 
quality  us  cast<'Ste0L 

.  This  observation  guided  M«  Clooet  ill  bis  search  for 
It  process  applicable  to  the  £sbricatioD  of  this  kind  cf 
Meef ;  .but  we  must  confine  ourselves  in  this  place  to  a  re* 
laUon  of  th9  facts  included  in  bis  meqioir* 

The  Qxyds  of  iron  are  equally  suscejptible  of  pa8Bin|» 
through  the  states  of  soft  iron  9  steel  and  cast  iro»,  acr 
cording  to  the  proportions  of  ehatcoal  employed.  The 
black  oxyd  of  iroo^  the  state  of  which  appears  to  b^  t3ie 
moBt  uniform y  becomes  iron^  when  treated  in  thecrucibl)^ 
.with  an  equ.al  bulk  of  charcoal  in  powder ;  by  doubling 
this  quantity  it  becomes  steel*  A  progressive  augmenta«> 
tioD  gives  to  it  the  characters  of  white  lind  grey  cast» 
|ron^  , 

La^Iy,  M.  Ctouet  observed  the  ^ame  tramitionsV  and 
alws^ys  depending  oq  tlie  resp^ive  <|uiuititie99  ^  by 
treating 

Gast^iron  and  oxyd  of  iron» 

Cast-iron  and  forged-iroo* 

Oxyd  of.  iron  and  iron, 

Oxyd  of  iron  and  steeL 

It  requires  no  more  <i(iao  one^tfiftb  of  cast-iron  to  cono 
irert  iron  in^to  steeK 

The  iron  and  the  oxyd  do  not  unite  intimately  t  the 
black  oxyd  mixed  with  half  the  quantity  of  charcoal  that 
it  would  require  for  its  reduction  affords  a  soft  iron^  but 
^possessing  little  tenacity,  of  a  black  eoiour^  and  most  ire^ 
gularly  grained  when  broken. 

One-siicth  of  oxyd  restores  common  steel  to  the  stuiie  of 
iron,  by  trsating  tbelft  t€|g^^r>  cHber  iw  tfa^  forge  or 
by  ^mentatioo^ 

At 
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and  for-  the  Conversion  qflnxm  into .  CaU^ttel.      ^  %t 

.  «At  the  end^of  this  meoioir^.  Clauet.has  given  some 
,Qb$eryatipn$  on  the  method  of  producing  casUste^l,  and 
on  the  furnaces  pro|^er  for  this  purpose* 

He  determines  the  nature  of  the  Huxes,  die  degree  of 
heat,  the  qualit)^  of  the  crucibles,  the  prejeautions  to  be 
taken  in ,  casting  the  ingot,  the  method  of  forging  thif 
kind  of  steel,  the  processes  to  be  followed  in  experiment* 
at  a  common  forge^  on  two  kilogrammes  of  matter,  and 
the  proportions  to  be  given  to  a  reverberating  furnace 
intended  to  heat  at  one  time  four  crucibles,  each  Qontain^ 
ing  from  twelve  to  thirteen  kilogrammes,  of  steel. 

He  remarks,  that  thje  ingredients  of  saline  glass  cannot 
be  directly  employed  in  this  process ;  that  glass,  when 
too  fusible,  renders  the  steel  diiHcult  to  forge ;  that  the 
5teel  when  kept  too  long  jii  fusion  takes  up  more  glass 
than  is  proper  ;  lastly,  that  the  melted  matter  should  be 
stirred,  and  the  gl^s  taken  off  carefully  before  it  is  cast, 
diat  it  may  not  mix  with  the  steel. 

After  having  given  the  precise  observations  of  M- 
Clouet,  and  the  practical  consequences  that  he  infers 
from  them,  it  would  only  remain  for  us  to  submit  some 
of  the  products  of  his  operations,  if  we  did  not  think  it 
proper  to  subjoin  the  results  of  our  own  experiments, 
made  by  following  his  processes  for  the  conversion  of 
iron  into  cast>steel,  ^d  to  describe  at  the  same  time  the 
principal  circumstances. 

Thirdly.  The  members  of  the  Mineralogical  Council 
having  peroaitted  us  to  make  use  of  the  forge  in  their 
laboratory,  we  put  into  an  Hessian  crucible,  luted  on 
the  outside,  six  hectogrammes  of  filings  of  horse-nails 
and  four  of  a  mixture  of  equal  parts  of  carbonate  of 
lime  (white  marble)^  and  baked  clay  produced  frOni 
an  Hessian  crucible ;  the  whole  was  reduced  to  a  pow- 
der. 
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•  The  mixture  was*  put  into  a  crucible  placed  on  a  sup- 
port in  the  middle  of  the  forge,  the  fire  of  which  is  kept 
up  through  three  tubes. 

Irt  the  first  experiment  we  perceived  in  about  an 
hour  and  a  half,  that  the  matter  was  melted  ;  but  the 
<;rucible  had  a  crack  on  one  side,  that  extended  to  al- 
most its  whole  length,  and  prevented  the  mass  from 
being  cast. 

The  operation  repeated  in  the  same  forge  produced 
an  ingot ;  it  forms  a  smaU  square  bar  of  iron,  of  from  26 
to  27  millimetres. 
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intelligence  relating  h  Arts,  Manufdciurt's,  jfc* 

(Autbenlic  Communications  for  this  Department  of  our  IV^rk  will  le 

thankfully  received.) 

Report  .w  the  Woollen  Manufacture. 

i\S  the  House  of  Cominons  have  thought  the  state  of 
the  Woollen  Manufacture  of  England  a  subject  of  suffi- 
cient importance  to  engage  their  attention 9  we  conceive 
that  we  cannot  submit  to  our  readers  any  more  authentic 
or  mote  desirable  intelligence  than  the  substance  of  the . 
Report  made  by  a  Committee  of  the  House.  We  have 
bowevet  condensed  it  as  much  as  possible,  without 
omitting  any  of  the  statements  which  .were  of  general 
application^ 

Report  to  the  House  of  Commons  from  the  Committee  op* 
pinted  to  consider  the  State  of  the  Woollen  Manufacture 
of  England. 

The  Committee  e.tpress  their  satisfaction  of  finding 
themselves  able  to  inform  the  House,  that  the  attention  of 
Parliament  has  not  been  called  to  the  Woollen  Manufac- 
ture in  consequence  of  any  decay  of  its  prosperity ; 
which  haS;  on  the  contrary,  been  gradually  increasing, 
till  at  length,  while  the  home  consumption  has  kept  pace 
with  the  growing  population  and  wealth  of  the  country, 
the  exports  of  woollen  goods  have  reached  to  the  amouh^ 
of  six  million  of  pounds  official,  or  nine  millions  real 
value. 

'they  then  proceed  to  notice  the  circumstances  which 
led  to  this  discussion,  in  order  to  elucidate  the  causes 
which  in  so  flourishing  a  condition  of  the  Woollen  Manu-* 
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facture  bad  brought  it  under  the  consideration  of  Parlia* 
]nent;and  report  tfaat^  in  July  1802,  co5$iderable..riot9 
and  outrages  took  place  in  Wiltshire  and  ^oRiersetshire  in 
consequence  of  an  attempt  to  set  up  a  machine  for  dress- 
ing cloth,  called  **  a  gig^jnill^''  wliich  was  oxtremely  ob- 
noxious to  the  workmeh,  and  was  represented  to  be  the 
same  machine  which  was  prohibited  by  that  name  in  ad 
antient  iStatute  ;  though  considerable  doubts  existed  whe- 
ther the  gig-mill  prohibited  in  that  statute  be  the  same 
machine  which  now  bears  the  denomination. 

Attention  having  been  drawn  by  this  circumstance  ta 
the  antient  laws  respecting  the  Woollen  Manufacture^  it 
appears  that  various  penal  laws  still  remained  unrepealed, 
besides  that  which  annexed  a  penalty  to  the  use  of  the 
gig-mill,  and  that,  though  for  a  long  course  of  years  they 
had  become  obsolete,  they  might  still  be  called  into  force; 
and  many  masters,  who  had  become  obnoxious  to  their 
workmen^  being  threatened  with  prosecutions  for  the  pe- 
nalties incurred  by  the  non-observance  of  tbetn,  it  be- 
came natural,  and  even  necessary,  for  the  master  clothiers 
to  look  to  Parliament  for  relief.  Accordingly  application 
was  made  to  the  House  of  Commons  in  1803^  fot  the  re^ 

4 

peal  of  these  statutes,  by  many  persons  concerned  iu 
this  manufacture  ;  and,  on  the  other  hand,  various  classes 
also  engaged  in  it  presented  counter-petitions.  The 
House  appointed  a  Committee  to  consider  the  allegations 
on  both  sides:  the  case  was  investigated,  and  the  evi- 
dence reported  to  the  House.  The  Sessions,  however, 
was  far  advanced,  and  it  became  too  late,  previous  to  the 
Prorogation,  to  form  a  satisfactory  judgment  of  this  com- 
plicated question  :  the  expediency  was  therefore  adopted 
of  suspending  the  penal  laws  for  a  year,  with  an  intention  of 
resuming  the  consideration  of  the  subject  in  the  ensuing 
Session ;  and  this  suspension  was  continued  till  the  25tli  of 

March 
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March  1807.  and  has  been  since  extended  to  the  sam6 
period  of  1808.  But  this  was  obrviously  only  a  tem- 
porary policy,  and  therefore,  with  a  view  to  final  and 
permanent  decision  of  this  great  question,  in  which  the 
interests  and  feelings  of  so  valuable  a  part  of  the  commu* 
nity  were  involved,  the  subject,  together  with  the  peti- 
tions, was  referr&d  to  the  consideration  of  a  Com- 
mittee. 

Under  these  circumstances  the  Committee  proceeded 
to  a  careful  examination  of  the  various  Acts  of  Parlia- 
ment (in  all  70)  which  are  still  in  force  ;  and  considering 
how  far,  at  the  present  day,  and  in  the  existing  state  of 
the  commerce  and  manufactures  of  the  country,  it  might 
be  adviseable  either  to  suffer  them  to  continue  in  opera- 
tion, or,  on  the  other  hand,  to  explain,  alter,  or  repeal 
them,  they  classed  all  the  laws  relating  to  the  Woollen 
Manufacture  under  the  following  beads  : — 1st.  Laws  for 
regulating,  in  various  particulars,  the  conduct  of  masters 
and  workmen  in  the  Woollen  Manufacture,  and  prevent- 
ing frauds  and  embezzlements  by-journeymen  and  others. 
—2d.  Laws  for  preventing  the  exportation  of  certain  ma- 
terials and  implements  used  in  the  Woollen  Manufacture. 
— Sd.  Laws  which  controul  the  manufacturers  in  the 
making  and  selling  of  cloth,  more  particularly  those  which 
prohibit  the  Use  of  certain  articles  of  machinery  ;  and 
also  a  statute,  commonly  called  "  The  Weavers*  Act,*' 
which  in  certain  cases  limits  the  number  of  looms  to  be 
employed  in  one  building :  under  this  class  also  is  ar- 
ranged the  5  Eliz.  ch.  4,  or  the  Apprentice  Law,  so  far 
as  it  respects  the  carrying  on  the  Woollen  Manufacture  ; 
and  several  local  laws  of  more  or  less  limited  extent, 
providing  against  the  over-stretching  of  cloth,  and  other 
similsur  frauds,  by  requiring  it  to  be  stamped  and  sealed 
by  sworn  officers  appointed  for  those  purposes. 

^  -   The 
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Tl|e  Conuniltee  thought  the  laws  comprised  in  the^rsi 
^lass  wise  and  salutary  ;  and  that  this  character  appeared 
to  belong  in  a  special  degree  to  one  very  antient  statute, 
which  has  been  amended  and  enforced  by  several  subse- 
quent Acts,  particular!}^  by  the  29  Geo.  11.  ch,  S3,  for 
preventing  the  payment  of  vvorJtmen  in  goods  instead  of 
money ;  and  therefore  recommended  that  all  these! 
should  remain  in  force. — They  extend  also  the  same  re- 
commendation to  the  laws  convprised  within  the  secetid 
class;  these  having  all  been  passed  in  the  reign  of  his. 
present  Majesty,  and  appearing  to  be  founded  in  sound 
policy,  and  to  be  peculiarly  applicable  to  the  present 
'  circumstances  of  thi^  country. — The  third  class  is  by  far 
the  most  numerous  :  many  laws  of  this  class  are  of  a  very 
early  date,  and  their  contents  are  such  as  might  be  ex-* 
pected  from  the  nature  of  the  commercial  principles  which 
prevailed  at  the  periods-when  they  were  severally  passed. 
Their  general  object  is  ^o  provide  against  the  use  of 
articles  or  processes,  and  to  prevent  the  commission  of 
frauds,  which  it  was  conceived  would  be  injurious  to  the 
quality  of  the  cloth,  and  (to  say  nothing  of  the  home- 
consumer)  would,  by  impairing  the  credit  of  our  staple 
manufacture,  obstruct  its  sale  in  foreign  parts.  Again^ 
there  are  others  of  this  class  of  laws  which  bear  some 
traces  of  a  jealousy  of  the  manufacturing  in  favour  of  the 
laqded  interest  of  tlie  country.  Of  these  statutes  many 
had  been  amended,  and  in  part  repealed,  soon  after  their 
enactmeijt,  and  the  remainder  had  sunk  into  oblivion, 
and  been  considered  as  obsolete. 

Considering  the  different  principles'  of  commerce,  the 
Committee  did  not  think  it  necessary  to  enter  into  a  de- 
tail of  the  reasons  on  which  they  recommend  to  th^ 
HoHse  the  repeal  of  the  general  mass  of  the  above  laws, 
as  being  at  this  day  not  only  mmecessary,  but,  if  en- 
forced 
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forced,  utterly  inexpedient,  or  rather  extrerpely  injuri- 
ous. **  Least  of  all,"  say  they,  **  can  such  regulations 
be  deemed  requisite  at  the  present  period,  when  our  ma- 
nufactures of  woollen  goods  are  in  the  highest  credit 
both  at  home  and  abroad j  and  when  the  demand  for 
them,    great  as  it   already  is,    appears  to  be  still  in- 


creasing.'^ 


Great  differences  of  opinion  having  prevailed  wltfi  re- 
spect to  some  of  these  statutes,  the  Committee  thought 
it  right  to  enter  more  in  detail  into  the  consideration  of 
them.  One  of  these  is  the  5  and  6  Edw,  VI.  for  putting 
down  gig-mills.  Witnesses  were  called  to  prove  that  the 
machine  now  used  under  the  denomination  of  the  gig- 
mill,  for  the  purpose,  after  the  cloth  comes  from  the 
fuUing-mill,  of  rajsirig  the  nap  or  wool,  (being  the  very 
machine,  it  is  contended,  against  which  the  antient  statute 
i^as  directed,)  is  highly  injurious  to  the  quality  and  tex- 
ture of  the  cloth ;  that  therefore  the  law  of  Edward,  for 
prohibiting  its  iise,  ought,  if  necessary,  to  be  explained 
and  enforced.  Evidence  of  a  similar  nature  and  ten- 
dency was  given  respecting  the  injurious  effects  of  ano- 
ther  machine,  as  yet  not  much  in  use,  called  **  The  Shear- 
ing-Frame,'' the  purpose  of  which  is  to  cut  off  the  nap 
^  or  wool  after  it  has  been  raised,  an  operation  which  has 
hitherto  been  performed  by  hand  by  a  particular  class  of 
pfien,  called,  from  their  occupation,  croppers,  shear-men, 
or  cloth-workers.  The  introduction  of  this  machine  was 
opposed  fron^  an  idea  that  it  would  throw  a  considerable 
number  of  hands  out  of  work. 

With  respect  to  the  actual  effects  on  the  cloth  of  the 
gig-mill  and  the  shearing-frame,  the  Committee  report, 
that  decisive  evidence  has  been  adduced  before  them  by 
merchi^nts  and  manufacturers  of  the  highest  credit,  and 
of  the  greatest  experience,  to  prove  that  these  machines, 

(especially 
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(especially  the  gig-^tnilly  which  has  been  longer  and  more 
generally  established,  under  proper  regulations,  and  when 
cardfully  employed,)  finish  the  cloth  in  the  most  perfect 
nianuer  ;  andi  that  manufacturers  residing  in  parts  of  the 
country  where  the  gig-mill  is  not  used,  frequently  send 

*  their  cloths  to  a  distance  to  be  dressed  by  it  j  and  the 
Committee  learned,  from  the  ii^formation  of  one  of  their 
own  members,  that  by  an  express  stipulation  the  use  of 
it  has  been  required  by  the  consumers  of  cloth  in  ^  parti-' 
cular  foreign  market,  where  it  has  enhanced  their  credit 
and  improved,  their  sale.  It  also  appeared  in  evidence, 
that  alarms^  similar  to  the  pre^^nt,  bad  existed  among 
the  workmen  at  the  introduction  of  several  of  the  ma- 
chines nqw  in  general  use,  which'  have  gradually  sub^ 
sided  as  prejudice  died  ^^^Yy  stud  the  machines  fire  uoiy 
established,  without,  as  it  appear»,  imp^ring  the  coiOn' 
forts,  or  lessening  the- numbers  of  the  workmen, 

The  Committee  remark  with  much  satisfaction,  that  i|i 
many  instances  in  which  it  was  apprehended  that  the  in- 
troduction  of  particular  nmchines  wouid  throw  such  % 
number  of  people  ou):  of  employment  as  tq  occasion  great 
distr^s,  the  result  has  been  very  diiFereut;  fbrj^.  besides 
the  new  occupations  fpr  which  the  attendance  on  such 
machibes  has  given  occasion,  a  fresh  demand  fo|r  labour 
to. an  immense  extent  has  arisen  out  oftbe  inereased 
sale  of  the  article,  consequent  on  the  cheapness  an^ 
superior  quality  of  the  maiiufacture  ;  and  they  think  that 
the  system  of  patents,  by  which  the  inventor  of  any  new 
machine  secures  to  himself  for  a  time  the  exclusive  be- 
nefits of  his  discovery,  while  at  the  end  of  the  terin 
they  are -thrown  open  to  the  public,  provides  in  most 
cases  against  its  too  sudden  and  general  establishment j  by 
wl/icb  a  number  of  workmen  might  at  once  be  thrown  oi;t 
of.  employment.  , 

They 
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They  next  obserrej  tRat  if  thfe  pfincipfes  on  whibH  ihe^ 
tide  of  these  partieulaf  msichines  is  objected  tti  were  onCC 
Admitted)  it  wbuld  be  impossible  to  define  the  liintt,  6r^ 
to  foresee  the .  extent  of  theif  nt3plicaticm ;  ^ntf  that  if 
Parliament  had  acted  on  such  |irihciple^  fifty  years  ago; 
Hie  Woollfcri  Maniifactiire  would  tievei"  Have  attained  tor 
nearly  ils  present  extent;    That  the  rapid  anc(  prodigious 
increase  of  late  years  in  the  itianufactures  ahd  Cbmttietccf 
bf  this  country  is  urtivefsally  knoivh,  as  well  sts  the  ef- 
fects of   that  iticrease  ori    bill:    rereiitie   and    riatkinaf 
streri^tH':     And  that  in  considering  the  ii&mediate  cMs^ 
bf  that  atignientatibri,  it  appeal's  to  the  Committcie;  it  i^* 
principally  td  be  ascribed,  under  the  fevouf  bf  Prdti- 
dence-,  to  the  general  splint  of  enterprise  and  Iridustry 
among  a  fihee  and  enltghteii^d  pedple^  left  to  fHe  uiire- 
strain^d  e^tcrcise  of  thdt  talents  in  the  empldyiiient  of  4 
^ast  capital  ,'  ptishing  to  the  utmost  the  principle  of  thd 
divisicrrt  of  kiboar,  caflKng  in  all  the  re^oUtces  of  scieiitifid 
research  and- niecbanical  ingenuity  ;  ahd,^  finally j  avai(^ 
ing  tbemselres  of  all  the  benefits  to  be  derired  from  Yu 
Sitliig  foreigin  countHfes-j  not  only  for  forming  heW/ and 
tonfirining  old,  commercial  connections^  but  for  obtain^ 
Ing  a  personal  knowledge  of  the  wants,  the  taste^  the  hai 
bitd^  the  disCaveriesj  atid  improvements^  the  productions 
and  fabritks  of   othet  civilized  nations,    and  by  thus 
bringing  home  facts  and  suggestion's  perfecting  our  ex-fc 
Isting  rnaiiufactureSj  and  adding  new  ones  to  our  domes* 
tic  stock  ;  opening  at  the  s^Ume  fiihci  nfeiw  markets  for  the 
J)rdduct  of  oui?  iliantifactUring'  and  comnierciat  industry*^ 
and  qualifying  dufsdves  fdr  supplying  them: 

The  Committee  declare  it  to  be  their  bpinidri,  that  h^ 
tfiese' means  alone,  and^  above  aflj  by  the  effect  bf  ma^^ 
chinefy  in  improving  the  quality  ittid  eheiapenihg  the  fa- 
t»tication  of  bur  various  articles  of  export,  that  with  si 
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continually  accumulating  weight  of  taxes,  and  with  all 
the  necessaries  and  comforts  of  life  gradually  iucrea»- 
ing  in  price,  the  effects  of  which  on  the  wages  of  labour 
eould  not  but  be  very  considerable,  our  commerce- and 
manufactures  have  also  been  increasing  in  sucb  a  degree 
as  to  surpass  the  most  sanguine  calculations  of  the  ablest 
political  waiters  who  have  speculated  on  the  improve- 
iQents  of  a  future  age.  ,  . 

It  appeared  to  them  also  to  be  an  important  considera* 
tion,  of  which  we  should  never  lose  sight,  thatvwe  are  at 
this  day  surrounded  by  powerful  and  civilized  nations'^ 
who  are  intent  on  cultivating  their  manufactures,  and 
pushing  their  commerce,  and  who  are^  more  eager  to  be- 
come our  competitors*  in  trade,  from  having  witnessed  th«. 
astonishing  effects  of  our  copnmercial  prosperity ;  and 
that  the  attempts  which  have  been  made  to  carry  over  to 
foreign  countries  our  machines  and  implements,  and  to 
tempt  our  artisans  to  settle  in  them,  evince  the  import- 
ance of  machinery,  under  the  direction  of  a  man  of  ap- 
proved skill  both  in  constructing  and  using  them;  and 
add,  that  it  is  needless  to  remark  how  much  these  at- 
tempts  would  be  favoured  by  our  throwing  any  obstruc- 
tions in  the  way  of  enterprize  and  ingenuity,  and  the 
free  tipplication  of  capital  in  this  country  ;  or  that  any 
machines,  which  should  be  prohibited  here,  would  infal- 
libly find- their  way  into  foreign  nations.  They  therefore 
cannot  but  include  a,mong  the  laws  of  which  they  re- 
commend the  repeal  the  5  and  6  Edw.  VI.  for  putting 
down  gig-mills,  and  also  all  the  other  statutes  which  pro- 
hibit, though  less  directly,  the  use  of  particular  articles 
of  machinery. 

The  Committee  also  recommend  the  repeal  -  of   all 
the  Acts  comprized  in  the  third  class,  controuling  the 

making 
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inakin^  and  selling  of  cloth,  excepting  only  those  which 
oFobibit  its  exportation  in  ^n'  unwrought  state. 

With  respect  to  the  statute,  called  **  The  Weaver's 
Act,"  (2  and  3  Phil,  and  Mary,)  which,  among  other 
regulations,  limits  the  number  of  looms  which  persons  re« 
siding  ^n  villages  may  keep  in  one  house,  though  its  re- 

« 

jpeal  is  solicited  by  petitioners  of  one  class,  yet  it  is  highly 
valued,  and  the  repeal  of  it  strongly  opposed  by  another  ■ 
very  respectable  class  of  petitioners.  And  in  order  that 
file  House  might  enter  more  distinctly  into  the  reason* 
ings  which  belong  to  this  part  of  the  subject,  the  Com- 
mittee state  that  there  are  three  different  modes  of  carry- 
incr  on  the  Woollen  IVIanufacture — that  of  the  master 
clothier  of  the  West  of  England,  the  factory,  and  the 
domestic  system  ;  and  thcy^  enter  at  considerable  length 
into  the  merits  and  disadvantages  of  each  :  but  as  the  in- 
formation detailed,  and  the  observations  drawn  from  it^ 
are  mostly  of  local  application  only,  we  proceed  to  the 
result  of  the  investigation  ;  in  which,  while  they  freely 
recognize  the  merits  and  value  of  the  domestic  system^ 
they  at  the  same  time  feel  it  their  duty  to  declare  it  as 
their  decided  opinion,  that  the.  apprehensions  ^entertained 
pf  its  being  rooted  out  by  the  factory  system,  are,  at  pre- 
sent at  least,  wholly  without  foundation ;  for,  happily, 
the  merchant,  no  less  than  the  domestic  manufacturer, 
finds  his  interest  and  convenience  promoted  l^y  the  do* 
mestic  system.  While  it  continues,  he  is  able  to  carry 
on  his  trade  with  far  less  capital  than  if  he  were  to  be  the 
manufacturer' of  all  his  own  cloth;  an4  they  are  happy 
in  being  able  to  produce  one  irrefragable  fact  in  corro- 
ll>oration  of  the  sentiments  they  have  expressed  on  this 
question.  This  is,  that  the  quantity  of  cloth  manufac- 
tured  by  the  domestic  system  has  increased  inimensely  pf 
}a|e  years^  not  on)y  in  itself,  but  as  compared  with  the 

L^  quantity 
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Ip[uai3tity  m^de  in  factories :  it  appearing  from  the  reti^n^ 
made  for  the  last  fourteen  years  to  the  iustices  of  York- 
shire  at  PonteftaQj:  s^ssipn^  that  in  the  year  1792,  the 
greatest  year  of  export  tfien  fenqwn,  there  were  ipanufac-; 
tured  190,335^  pieces  of  broad,  and  150,6^6  pieces  of' 
rarro^  flptb,  .while  i\\e^  quantity  pf  cloth  inanvifac^:ured 
in  1805  amounted  to  30b,?37  pieces  of  broad,  ai^d 
1$^,§47  pieces  pf  narrow  cloth.  It  i\  besides,  they  ad- 
mit, an  acknqwledged  fact,  that  the  owners  of  factpries 
are  often  among  the  most  pxtensiye  purchasers  at  th^ 
cloth.  halJg,  where  they  buy  from  the  domestic  clothiec 
the  articles  manufactured  by  him  at  honne,  in  ordf  r  to 
answer  a  great  and  sudden  deqiand  ;  while  under  theic 
own  superint^ndanqe  they  make  their  fancy  goods,,  and. 
3Py  articles  of  a  pe^yer,  ftiore  costly,  pr  moi^  deliqate^ 
gqality,  to  \yhi9;h  they  are  enabled,  in  ponsequepce  of 
the  dpnjestic  system,  to  apply  a  much  larger  proportion 
of  their  capital.  Thus  thq  twq  systems,  instead  of  ^i- 
Yfllling,  are  mutual  aids  to  each  other ;  each  ^supplying 
the  jC^thejr's  defects,  and  promoting  tbe  other's  prosperity, 
The  Cornmittee,  therefore,  feel  it  to.  be  their  duty  to, 
recomrTjend  the  repeal  of  %  and  3  Phil,  and  IVJary^  or  th^ 
^eaver^  Act> 

][o  directing  their  atteqtiop  to  tbei  systern  of  appren- 

^ceship,  the  Committee  place  tb^  5  Eliz.  ph.  4,  among 

j^ose  statijjt^s  which   cpntroul  th?  manufacturer  in  the 

.making  of  his  clptb,  inasmuch  as  it  describes  the  peculiar 

.^spriptFon  of  persons  who  shall  alone  be  suflFered  to  em- 

,ji]oy  eithey  theoiselvfis  or  pthers  in  the  Woollen  Manufac- 

ture,  by  prohibiting  the  engaging  (>x  working  in  it  to. 

all  whq  have  not  seryed  a  regular  apprenticeship  under 

indentures,  or  as  apprentices  (for  the  law  makes  this  dis- 

tjnction)  for  the  terra  of  seven  years.     They  observe, 

^hat  apprenticeship  is .  obviously  more  congenial  tp  the 

domestic 


jJQtBestic  than  the  iactory-systeip^  and  that  it  of  pour^e 
prevails  more  in  the  North  than  in  the  West  pf  England  | 
and  the  Yorkshire  njanufactqrers  pandidly  allow  that  they 
wish  to  retain  thi«  jaw  ou  accoi|nt  of  its  cending^p  em? 
barra^s  the  factory»sjstem,  and  thereby  to  counteract  jt^ 
growth.  The  Committee,  however,  consjiderrng  that  the 
manufacturers  of  that  paf|  ^yhere  apprenticeships  mo§t 
preyail,  ha.ve  not  bpen  uniformly  steacjy  in  their  cpnduct  ia 
^his  particular,  but  have  admitted  of  many  relaxations,  aQ4 
'  ypmarkingthat  the  manufactvires  in  other  parts  are  execute4 
with  no  less  skill,  though  many  persons  are.  employed  in 
^hem  who  have  not  sjprved  regular  apprenticeships  ;  and, 
adverting  to  the  various  considerations  laid  before  theai^ 
woul4  liy  no  ipeans  wish  absolutely  to  prohibit  appren* 
Jiceships,  or,  l)y  rendering  them  illegal,  to  prevent  thei^r 
l^eing  entered  intp^  where  any  persons,  whether  in  4 
pomoiercial  or  a  v^oxa\  view,  find  them  suited  to  their 
pircuniSttanceS)  cpr  agreeable  to  their  inclinations;  they 
yet  feel  it  their  duty,  so  far  as  regards  the  Woollen  Ma- 
pufacture,  to  recoqimend  the  repeal  pf  those  clauses  of 
the  5  Eli?,  ph.  4,  which  renders  apprenticeships  com- 
pulsory. 

The  Committee  considered  the  Stamping  Laws,  as  ^ 
they  are  called.,  intended  chiefly  for  securing  the  just 
measure  of  cloth  ;  and  these  laws  are  various  for  different 
districts.-  Tb^y  had  not,  however,  been  able  to  obtain 
sufficient  information  to  enable  them  to  form  a  satisfac- 
tory judgment  on  this  point ;  in  which  the  opinion  even 
pf  ir^telligent^and  experienced  men  appear  in  some  de- 
gree tq  differ.  .They  think  that  the  different  circum^ 
^tauces  of  the  North  and  the  West  of  England  may  re- 
quire a  eprrespnpding  difference  in  the  legal  regulations 
to  be  enforced  in  them  respectively.  In  the  North  of 
J^ngland,  where  by  f^r  the  larger  part  of  the  manufac- 
ture 
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{ture  is  soldi  io  a  crowded  market^  and  in  an  unfinisbetji 
^ate^  sound  policy  may  perhaps  be  thought  to  prescribe 
some  ^regulations  of  this  sort.  But  in  the  West  of  Eng-* 
land,  where  the  circumstances  are  different,  th^  same 
reasonings  do  not  apply,  and  therefore,  so  far  as  the 
West  of  England  is  cpncerped,  the  Committee  recom* 
amend  their  repeal. 

They  would  have  here  closed  their  report,  but  in  the 
progress  of  their  inquiries  some  circumstances  came  to 
the  knowledge  of  the  Committee,  which,  whether  re? 
garded  in  their  relation  to  the  well-being  of  Woollen  Ma? 
nufactures,  or  that  of  the  country  at  large,  appeared  tQ 
be 'of  a  highly-interesting  nature.  They  then  give  an 
account  of  the  existence  in  the  clothing  district  of  York- 
shire, of  an  institution  or  society  consisting  chiefly  of 
clothworkers  or  shearmen  ;  and  thoao^h  it  was  alledgfed 
that  the  object  of  the  institution,  a^nd  of  the  payment^ 
Knade  to  it,  was  to  effect  and  conduct  the  application 
made  to  Parliament  for  preventing  the  repeal  of  law« 
which  the  parties  conceived  to  be  necessary  to  the  prosr 
perity  of  the  manufacture,  yet  various  circumstances  con- 
curred to  render  this  explanation  far  from  satisfactorj^i 
smd  strongly  to  suggest  the  idea  of  a  connection  with 
some  other  transaction  which  had  taken  place  not  long 
before  in  the  manufacturing  district;  An  account  is  then 
subjoined  of  various  illegal  and  incendiary  combinations, 
and  an  anonymous  tetter  is  inserted,  directed  to  one  of 
the  fire-offices  in  London,  jlesiring  them  not  to  insure  any 
factories  where  machines  were  employed,  for  they  woul4 
inevitably  be  destroyed }  and  an  a-llusion  was  made  to  a 
particular  factory,  which  had  been  destroyed  by  fire  but 
a  short  time  before.  This  letter  was  attended  with  the 
singular  circumstance  of  being  dated  the  sa^le  day  oo 
:iibicb'a  general  secret  meeting' of  the  institution  of  clotfa* 

«    * 
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Workers  was  held  at  Leeds.  The  Committee  remark  bow 
liable  siit:b  institutions  are  to  be  abused,  wben  originally 
formed  for  an  innocent,  and  even  a  meritorious  purpose^ 
and  adduce  tbe  history  of  this  very  institution  as  an  ex<^ 
ample  ;  the  funds  of  which  were  originally  applied  to  the 
relief  of  the  sick,  though  they  were  afterwards^  diverted 
to  very  different  purposes.  ^'  It  must  be  obvious,^*  say 
they,  '*  to  any  considerate  and  experienced  mind,  how 
naturally  in  societies  of  this  sort  designing  and  bad  men, 
men  of  daring  spirits  and  discontented  tempers,  naturally 
acquire  the  ascendency ;  how  surely  also  (hey  extend 
influence  till  by  degrees  they  obtain  the  direction  of  the 
whole  body.  The  least  of  the  evils  to  be  apprehended 
(though  an  evil  of  itself  abundanly  sufficient  to  accom* 
plbh  the  ruin,  not  only  of  any  particular  branch  of  trade, 
but  even  of  the  whole  commercial  greatness  of  our  coun« 
try)  is,  the  progressive  rise  of  wages,  which  among  aU 
classes  of  workmen  must  be  the  inevitable,  though  gra<- 
dual,  result  of  such  ajsociety's  operations." 

The  Committee  next  proceed  to  remark,  that  such  in- 
stitutions are,  in  their  ultimate  tendencies,  still  more 
alarming  in  a  political  than  in  a  commercial  point  of 
view.  They  conceive  it  would  be  departing  from  their 
proper  province,  if  they  were  to  suggest  an  opinion  as  to 
the  expediency  of  any  alteration  in  the  existing  laws 
against  illegal  combinations ;  but  as  the  summary  view 
here  exhibited  discloses  the  existence  of  a  systematic  and 
organized  plan,  they  conceive  they  would  have  been 
wanting  in  their  public  duty  if  they  had  closed  this  re«* 
port  without  laying  bef<»re  the  House  the  general  outline 
of  the  information  they  had  obtained  on  tbe  subject.  It 
deserves,  in  their  judgement,  the  most  deliberate  and 
serious^  consideration  of  P^liament. 
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ist  of  Patents  for  I/iventloris^  iO:, 

ubotPHE  CabAn5:l>  of  Liaiiibfeth,  Surrey^  Engineer; 
fpr  impToveitients  in  the  construction  of  wheels  and  aile-' 
trees,,  by  which  will  be  obtained  the  foUbwing  arid  dthet: 
advantages  t  the  carriage  will  be  lessJiable  to  overturn  j' 
and,  in  consequence  of  the  friction  being  almost  wfiolly 
done  awav,  will  move  wkh  much  less  power  dr  labdur  ^{ 
the  horses  ;th6  necessary  oil. or  grease  being  supplied* 
without  separating  the  wheel  ffom  the  axle,  are  ^0*  se-^ 
curely  attached  as  to  obviate  the  frequent  accident  bf  the? 
wheels  coming  off,  and  should  they  be  injured,  any  othe^ 
wheel,. whether  cartj  coach^  or  waggon,  may  be  substi- 
tuted as  a  temporary  resource,  and  a  wheel  or  wheels  tnay 
be  shifted  at  pleasure.     D^ted  May  5,  1 807*  .   • 

Jam£s  Woods,  of  Oroiskirk,  Lancashire^  Chair-rnafcei;'} 
for  a  me^chine  Cor  churning  jndk  and  cream,  and  whicl^ 
may  be  used  as,a  pump»     Dated  May  9\  180T.       ' 

WiixTAM  CuJ&itTj  of  Walsham,  Norfolk,  Eftgiheer  J 
for  a  method  of  equalizing  the  naqtidn  of  the  saiFs.  of 
■windmilif.    Dated  May  ^,  1801:       "V         ^       ' 

Francis  t'RoivrE,    of   Springs  Gardens, 'Westniinstey, 
Middlesex,  Gentleman  ;  for  an  improved  portable  boot* 
jfick,  with  a  guard  to  prevent  the  possibility  of  any  acei^ 
dent  to  the  legs  or  ankles  in  pulling  off  the  boots. 
Dated  Ma.y  11,  1807.  '       '  \ 

W1J.IJAM  Bainbridgj:,  of  Holborn,  London,  Musical 
Instrument-maker;  for  improvements  on  the  flageolet  pi: 
English. flute.     Dated  May  14,  'j 807. 

John  Roebuck,  of  Warren-street,  St.  jPancras,  Mid-* 
dlesex,  Civil  Engineer ;  for  improvements  in  a  machine 
called  The  Caledonian  Balance:    Dated  Miay  14,  1807. 

Chester  Gould,  of  Walwprtb,  Surrey,  Gent. ;  for 
improvements  on  a  machine  for  mangling  linen  and  othef 
articles  required  to  be  mangled.     Dated  May  26,  1801» 
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Specification  qf  the  Patent  granted  to  William  Cubitt^ 
^  Bacton  JVocd  Mills^  North  WahhaTri^  in  the  Couvtjf 
gf  Nwfolk^  Engirwer ;  for  a  Method  of  equalizing  the 
Motion  of  the  Sails  of  Windmills.     Dated  Majr  9,  1807. 

Witii  a  Plate. 

rp 

X  O  all  to  whom  tliese  preset^ts  sbalf  eOBne,  &c'* 

Kow  KHow  T£,  that  in  compliance  with  the  said  proviso, 
1  the  said  William  Cubitt  do  hereby  describe  my  new 
method  of-  equalizing  the  motion  of  windmill  sails  ia 
manner  following  ;  that  is  to  say  :  My  invention  considts 
in  applying  to  windmills  an  apparatus  or  contrivance 
which  shall  cause  the  va.neS|  constructed  or  formed  in  a 
Dew  and  peculiar  maun^r,  to  regulate  themselves,  so  a^ 
to  preserve  an  unfform  velocity  under  those  circum^ 
stances  in  which  the  wind  would  otherwise  irregularly 
impel  them,  as  is  ths  case  with  the  sail^  or  vanes  of  milk 
of  the  present  construction.  I  accomplish  this  object  by 
forming  the  vanes  (for  the  sake  of  lightness)  with  fewer 
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cro^  ban  or  shrouds  than  in  the  common  method,  and 
filling  up  the  remaining  open  space  with  small  flat  sur* 
faces,  formed  either  of  boards  or  sheet  iron  painted,  or 
any  other  fit  substance  (though  I  prefer  and  recommend 
them  to  be  made  of  a  framing  of  wood,  covered  over  with 
canvas).    I  hang  or  suspend  the  same  on  their  ends  by 
gudgeons,  pivots,  centres,  or  any  other  convenient  me- 
thod, so  as  to  open  and  shut  like  valves  (for  which  rea- 
son I  shall  hereafter  so  call  them  ;)  preferring  always  to 
have  the  centre,  of  motioii  as  near  the  upper  longitudinal 
edge  of  the  valve  as  possible,  as  shewn  in  the  drawing 
h  by  Fig.  1,  (Plate  IV.)  which  ejchibits  a  valve  deta<:hed. 
I  apply  these  valves  to  vanes  of  the  present  constructioti, 
by  suspending  them  to  the  cross  bars  or  shrouds  of  the 
vane  by  their  longitudinal  edges,  fastened  thereto  by  joitits 
or  otherwise,  as  may  be  preferred.    These  vanes  con* 
structed  of  valves  as  above  described,  and  which  are  re«» 
presented  in  the  drawing  Fig.  2,  present  a  greater  or  less 
surface  to  the  wind,  according  as  it  acts  with  more  or 
less  force  on  them  ;  and  if  the  wind  be  very  strong  6f 
high,  the  valves  by  its  impulse  would  turn  their  edges  to 
it,  and  their  surfaces  parallel  to  the  direction  of  the  wind. 
The  vanes  would  consequently  remain  stationary,  or  at 
least  have  but  little  motion  ;  but  to  obviate  this  circum* 
stance  taking  place,  I  apply  an  apparatus  which  ^faa)l 
cause  the  valves  always  to  present  their  flat  surfaces  to 
the  wind,  or  such  portion  of  their  surfacesas  may  be  de« 
sirable.     The  apparatus  which  I  have  usuaHjr  applied  is 
exhibited  in  the  drawings  Figs.  3  ^nd  4,    which    last 
-tgure  shews  two  modes  of  performing  tht& object;  though 
it  must  be  evident  that  various  other  theans  may  be  ap* 
plied  to  produce  the  same  eflect  on  the  vai-ves,  and  I 
therefore  do  not  mean  to  confine  myself  to  those  precise 
modes  of- effecting  it>,  but  consider  it  unnecessary4)ere  to 

detail 


« • 


t&MiOiontf  the  SktUstf  Windmills.  %i 

detail  others,,  as  the  examples  exhibited  in  the  drawings 
fully  ascertain  the  sort  of  apparatus  requisite. 

DcscairrioH  of  the  Drawings. 
(Mate  IV.) 

Fig.  2  represents  a  set  of  vanes,  in  whieh  A  A  shew 
the  valres  turned  to  the  wind,  and  their  surfaces  all  ex« 
posed  at  right  angles  with  the  direction  of  the  wind. 
B  B  exhibit  the  vanes  as  close  reefed,  or  the  valves  with 
their  edges  to  the  wind,  so  that  it  can  have  no  effect 
upon  them  except  on  their  edges,  which  must  be  trifling. 
Id  the  drawing  the  vanes  are  exhibited  as' having  the 
whip  down  the  middle,  with  valves  on  both  sides ;  but  it 
is  evident  that  the  vanes  may  be  constructed  with  the 
whip  placed  in  the  usual  way,  and  have  valves  on  one 
side  only,  which  is  the  method  1  usually  adopt  in  apply« 
iug  them  to  vanes  of  the  present  form* 

Fig.  3  represents  a  side  view  of  the* apparatus  for  regu* 
iating  the  valves ;  and  Fig.  4  is  a  section  of  the  same, 
fxbibiting  two  methods  of  performing  this  operation. 
A  represents  the  shaft,  which  is  bored  through  its  centre 
to  admit  an  iron  rod  B  to  pass  freely  through  it :  one  end 
of  this  rod  is  made  to  turn  in  a  box  C,  which  is  fastened 
to  a  toothed  rack  D,  whose  teeth  take  into  those  of  a 
pinion  £,  upon  the  axis  of  which  is  a  sheave  F,  with  a 
groove  on  its  circumference  to  receive  a  rope  G,  to 
which  is  hang  a  weight,  shewn  at  H,  Fig.  3,  and  which 
must  be  sufficient  to  regulate  the  force  of  the.  wind  upon 
the  valves,  though  no  preci2>e  quantity  of  weight  can  be 
herein  specified,  as  the  same  must  be  adjusted  by  ex« 
periment,  or  by  the  quantity  of  work  to  be  performed  by 
the  mill.  On  the  top  of  the  rack  D  is  a  roller  I,  which 
serves  to  keep  the  rack  and  pinion  in  the  proper  depth  dl 
gear.     The  end  of  the  rod  B,  which  turns  in  tbe  box  Cj 
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bas  a  knob- or  onion  on  it.  by  ^vbicU  it  can  be  moved  end^ 
wise  while  it  is  turriiu:^  in  the.box  C.  In  the  oth^r  enc} 
of  the  rod  is  fixed  a  boss  or  plate  pf  iron  K,  with  a  gud- 
geon projecting  from  each  side,  on  whicb  are  the  bridles 
of  leaders  L  L,  which  permit  th^  levers  M  M  to  describe 
a  eUrve  ^ith  their  ends  while  the  iron  rpd  B  moves  in  a 
straight  ,|ipe.  N  N  ai:e  two  stu<l^  or  props  fixe4  to  tUa 
Stock  O  of  th^  sail  i  qn  tlie  en^d^  ^f  whici)  piops the  levers 
MM  move,  iind  comifiunicate  th^ir  motion  to  th^  racks 
PP,  the  teeth  of  whicli  take  into  the  pinions  QQ,^  on  tbg 
axis  of  wbich  (according  to  one  method  ber^in^^ihibited;, 

Fig.  5,)  is  fix^d  ^  stroiig  iron  «ti|d  R,  whi(^b.ji3i^i.t|aQhe4 
to  a  r<tck  or  sl'der  S.  Iron  studs  or  levieitsi  arefSxed  at 
one  erid  in  tWi»  ijjider  S  by  a.  pin  or  j^uclgQon*  an<i  at  tha 
other  made  fast  to  the  vajves  a^.  wbici)  aiojre  Oti^ttdgeons 
as  l3#rore.d^ser3j)eil.  :  • .  ^    ■  , 

The  other  method  of  regulating  tlije.  valves  d^  shewn  ^ 
Rig.  ^,  wh<^i^,  instead  pf  tfe^  studs  pr  Jev^^,  ,%\ii§  valves 
may  be  moved  ^by  h^vini^  pinioys  .fixed  .t;p.  tlj/^m,  .and 
working  witli  teeth  in  a  rack  Or  slider,  ^s  a^i  T.  V  V  ar<^ 
^llera  to  kt^p  the  racks  P  in  the  if  gear..  Xhe  ppet;atipii 
p{  this  apparatus  will  be  clearly  coir.prqhfnded  by  ima** 
gining  that  if  the  hook  4  on  the  rope  G  btj  pivlied  down 
to  5,  the  sheave  F  with  tb^  pinion  E  wijl.tflro  at  the  sano^ 
time,  puttiog  in  motion  the  rack.  1)  >virtb  tjhe  rod  Bj 
which  will  bring  the  levers  MM  into  the  poeitrion  repre^ 
^nied  by  tlie  dotted  lines  :  Uie  racks  P  will  bave:turned 
the  pinions  Q  till  thfd  sliders  S  and  T  with  the  studs  oc 
levers,  or  r^icks,  (according'  to  whichever  method  may 
be  U£>ed,)  bring  the  valves  intp  the  position  of  thQ 
dotted  linoi,  in  which  positipn  they  are  represented 
a^  having  all  the<r  surfaces  to  the  wind  ;  therefore,  if  ^ 
sufficient  weigl)t  be  hung  to  the  hook  4^  the  weight  will 
decend  to  5^  and  keep  the  vaJves  ip  the  siti^atign  of  the 

dotted 
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ibtted  lines ;  and  supposing  the  wind  to  blow  upon  them 
with  too  much  forcfs  in  this  state,  they  will  turn  on  their 
gudgeons,  and  raise  the  weights,  so  that  thct  superfluoos 
yi'ind  will  pass  through  or  between  them,  without  exert* 
U^  an  frregular  force  upan  tlie  vanes,  ao  as  to  produce 
jio  unecpjial- velocity. 

l^  witness  whereof,  &c. 


Observations  by  the  Patentee. 

The  advantages  peculiar  to  this  jiew  method  of  equaU 
izifig  the  motion  of  windmill  sails  will  appear  mom 
$triking  by  a  comparison  with  the' inconveniences  uf  jthose 
heretofore  i|s$d>  whether  tbose  of  the  comnion  sort  or 
those  that  reef. themselves  by  means  of  their  centrifugal 
force..  THq  first  require,  the  constant  attention  of  the 
juiil^r  to  evei>y  gale  of  wind  that  comes ;  and  it  is  fre* 
quently  with  the  greateht  difnculty  and  danger  that  he 
can  get  his  cloth  in  quickly  enough  to  avoid  the  storm  ; 
which  if  he  suicc^ssf^illy  accomplishes^  it  is  with  tiie  loss 
pf  much  tinofi.  With  the  second,  though  they  save  the 
^me  and  trouble  of  stopping  to  i^eef,  they  are  by  no 
fneaas  voi<i  of  danger^  as  the  sails  receive  the  whole  im-- 
pulse  of  the  gale,  and  attain  a  versy  great  velocity  before 
they  can  reef  themselves  at  all,  and  thereby  cause  a  mo- 
tion in  the  mill  as  unequal  as  the  wind  which  turns  it ; 
besides  the  extra  wear  and  tear  of  the  machinery,  which 
iuflfers  very  much  from  such  unequal  motion*  And  should 
a  mill  of  either  of  these  constructions  be  left  standing 
still  with  all  the  cloth  out,  and  be  taken  with  a  sudden 
gale  of  wind,  great  risk  is  run  of  losiij<;  ail  the  sails; 
whereas  in  sucii  case  these  sails  of  mine  are  perfectly 
safe,  as  there  can  never  be  more  force  exerted  upon  the 

^  sails 
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sails  in  any  gale  than  is  sufficient  to  do  the  work  of  tlvQ 
mill,  whether  they  be  in  lAotioh  or  at  rest,  without  ever 
altering  their  angle  of  weather. 

Another  great  advantage  is,  that  when  they  are  close 
reefed  they  do  not  present  so  much  surface  to  the  wind 
as  those  of  any  other  construction,  let  tliem  be  taken  ia 
any  direction  whatever, 

In  addition  to  the  fiforesaid  advantages,  which  are  pe-< 
culiar  to  my  improved  sails,  the  ease  and  expedition  with 
which  they  ma^*  be  rpefed  and  ^lothec(  by  hand  is  an  ad- 
ditional recommendation  to  them,  especially  as  it  re* 
quires  neither  judgm<^nt  nor  experience  in  the  person  who 
doefr  it  y  for  by  taking  off  the  weight  and  pulling  the 
rope,  ail  the  sa  Is  may  be  close  reefed  ip  the  short  space 
of  three  or  fonr  seconds.  I  therefor^  submit  it  to  the 
public,  as' a  necessary  a)>d  most  valuable  acquisition  to 
ai!  those  whose  business  depends  on^  windmills,  not  doubt- 
ing but  k  wfH  be  found  upon  trial  to  b^  an  invention  of 
real  utility,  to  preserve  the  mills,  and  render  tb^ir  oiOt 
tion  as  steady  as  that  of  watermills. 

I  would  also  strongly  recommend  it  to  those  gentleoiea 
whos^  interest  consists  in  having  large  marshes  drained  by 
windmii)s,  to  apply  these  patent  sails  to  that  purpose,  as 
they  might  be  left  at  work  night  or  day  perfectly  safe 
.without  any  one  to  attend  them. 

Persons  desirous  of  adopting  this  improved  method 
of  equalizing  the  motion  of  windmills  will  be  treated  with 
on  reasonable  terms,  and  immediate  attention  will  be 
given  to  any  applications  addressed  to.  me,  either  pee* 
sonally  or  by  letter. 
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SpecijicatiQn  of  the  Patent  Ranted  to  Samuel  Phelps,  cf 

Cider's  Bridge,  Lambethy  in  the  County  of  Surrey,  Esf.i 

Jot  a  Method  of  making  Kelp,  Barilla,  or  other  tege- 

taUe  or  mmeral  Alkali  ty  Fermentation  or  other  Means f 

in  Addition  to  Combustion,     Dated  June  17,  1806. 

J.  Q  all  to  Kvhom  these  prisseuts  shall  come,   &c* 
Now  KNOW  Y£,  that  in  compliance  with  the  said  proviso 
I  the  said  Samuel  Phelps  do  hereby  declare  that  my  said 
invention,  and  the  manner  in  which  the  same  is  to  be 
performed,  is  described  in  manner  following ;  that  is  to 
say :  I  cut  or  collect  kali,  salicornia,  sea  wrack,  or  other 
plants  or  weeds  which  afford  the  mineral  alkali ;  or  fur* 
mitary,  wormwood,  heath,  or    otlier    plants    or    weeds 
which  afford  tlie  vegetable  alkali ;  and  after  slightly  dry- 
ing: the  same,  by  exposure  to  the  air,  or  by  any  other ' 
cheap  ai^d  convenient  means,  I  mix  the  said  plants  or 
weeds  with  straw,  light  dung,  hay,  or  any  dried  plants 
or  weeds,  in  order  to  gi^e  a  greater  tenacity  or  firmness 
to  the  mass.     And  I  do  form  the  same  into  stacks,  like 
hay  and  thatch,  or  cover  it,'  in  order  tliat  the  whole  may 
be  defended  firom  rain»:  and  may  undergo  the  spontanea 
ous  cheqaical  change  called  fermentation,    putrefaction 
or  rotting,  or  by  whatever  words  or  terms  the  said  change 
may  be  designated  and  known.    And  when  the  said  spon« 
taneous  change  hath  taken  phice',  I  do  burn  the  mass  in  aa 
open  pit,  or  kiln,  or  furnace,  in  the  usual  manner,  with 
the  addition  of  wood,  or  any  otlier  fuel  which  shall  not 
be  of  such  a  nature  as  to  render  the  ashes  impure  and 
unfit  to  afford  a  good  alkali ;  and  towards  the  end  of  the 
combustion  I  raise  the  fire,  bO  as  to  fuse  the  saline  residue. 
Or  otherwise,  when  the  stacks  have  remained  till  very 
^oihpletely  rotten,  I  do  separate  a  part  of  the  alkali  by 
^  first 
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first  exposing  the  mass  to  the  air  to  dry  and  beconfie  car- 
bonated, and  then  separating  the  saline  matter  by  lixivia* 
tion  and  evaporation  ;  and,  lastly,  by-hicineration  in  the 
pit,  kiln,  or  furnace,  and  the  subsequent  treatmeiit  as 
usually  practised,  and  herein-before  dejJci'ited  as  practised 
along  with  my  said  invention. 

And  farther,  in  order  that  my  said  improved  method  may 
be  more  fully  and  completely  understood ,  Ldo  declare  that 
.1  have  ascertained,  by  long  observation  and  experiments^ 
that  the  product  of  alkali  in  wet  seasons  is  much  less  iti 
quantity  than  that  which  is  obtained  from  plants  of  the 
same  nature  and  quality  without  exposure  to  the  action 
of  rains  ;  and  that  the  cause  of  the  said  edect  is,  that  the 
alkali  doth  naturally  exude  from  the  plants  during  ex-* 
posure  to  the  air,  and  is  carried  off  from  time  to  time  by 
the  showers  that  fall,  so  that  the  plant  or  weed  becomes 
exhausted  previous  to  the  combustion  to  which  it  is  after-^ 
wards  subjected. 

And  I  do  farther  declare,  that  the  fermentative  or  pu* 
trefactive  process  which  takes  place  in  the  said  plants  or 
weeds,  when  stacked  and  defended  from  the  weather  ac-s 
cording  to  my  said  method,  doth  prevent  the  said  waste 
and  exhausting  of  the  alkali ;.  and  that  the  whole  treat<« 
ment  herein  directed  to  be  adopted  and  used,  with  re^ 
gard  to  the  said  plants  or  Hveeds,  doth  favour  the  general 
action  of  the  chemical  affinities,  so  as  to'a&»vd  a  greater 
quantity  of  alkali  from  like  quantities  of  the  said  plants 
or  weeds  than  is  afforded  by  the  ordinary  methods  of  -ex* 
tracting,  producing,  or  making  the. said  atkaliv 

In  witness  whereof,  &c. 
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Speci^atwn  of  the  Patent  granted  to  WrtLiAM  SmotwelI j 
jf*  the  City  of  Aew  Yorkj  in  America,  now  residing  in 
London y  Merchant ;  for  certain  Machinery  and  Improve* 
ntenft  upon  MachiiJts,  for  the  Purpose  of  bUaching^ 
Withingy  and  cleansing  Linens  and  everjj  other  Article 
that  can  he  done  by  Hand^  and  which  are  applicabti 
to  divers  oiher  Purposes^ 

Dated  April  21 »  18014 
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With  Engravings. 

O  all  io  Tirhooi  these  presents  shall  come,  &c« 
Now  KNOW  Y£>  that  in  compliance  with  the  said  proviso^ 
I  the  said  William  Shotwell  do  hereby  declare  that  my 
said  invention  is  described  as  follows  ;  that  is  to  say :  I 
construct  a  wooden  box  of  such  dimensions  as  I  may 
deem  proper  for  the  purpose  desired ;  but  generally  I 
prefer  to  make  it  oblong,  of  about  three  feet  and  a  half 
in  length,  fourteen  inches  wide,  and  about  fourteen 
inches  deep,  taking  care  to  put  the  same  together  so  as 
to  render  it  water-tight,  but  making  a  small  hole  through 
the  bottom^  near  to  one  end,  to  draw  oflFthe  water  when 
done  with,  which  bole  is  at  other  times  stopped  up  by  a 
bung  or  other  contrivance^  To  this  box  I  affix  legs  of 
feet,  so  as  to  raise  it  about  three  feet  from  the  ground  ; 
and  I  cover  it  over  with  boards  laid  crosswise  about  four 
and  a  half  inches  at  ^ich  end,  and  which  I  make  to  pro- 
ject outwards  to  any  extent,  and  also  over  each  «iide  so  as 
to  form  a  table.  The  remaining  open  space  I  cover  over 
with  two  flaps,  excepting  a  space  of  about  nine  eighths  of 
an  inch ;  one  of  these  flaps  I  hang  with  hinges  to  the  out* 
ward  or  back  side,  so  as  to  form  a  door  to  lift  up,  and 
the  other  is  simply  laid  in  grooves^  and  fastened  down  by 
Vol.  XI,«-^£^oks  Sxaits.  N  wooden 
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"QIMden  holtSf  or  otbfirwise.  Into  the  opeo  »pace  between 
the  boards  1  introduce  a.coinpresser  or  wasFiing  imple* 
ment^  generally  of  the  shape  exhibited  in  tlie  drawings^ 
Fig.  1  and  2  (Plate  V.)>  though  any  other  soi*t  may  be 
used  if  thought  proper  ;  and  to  the  top  of  this  cbmpfes- 
ser  or  washing  implement  I  attach  a  lever^  in  the  manner 
shewn  at  B  in  the  drawing  Fig.  3  and  4,  though  it  is 
evident  that  any  other  mode  of  propelling  Ihe  com* 
presser  or  washing  implement  may  'be  employed,  or 
the  lever  may  be  attached  in  any '  other  way,  if  more 
convenient. 

Instead  of  having  the  compresser  or  washing  trople- 
ment  on  the  above  plan,  the  box  may  be  entii*ely  covered 
over  with  boards,  flaps,  or  doors,  as  before  mentioned; 
and  pieces  of  wood  may  be  nailed,  or  otherwise  fastened, 
to  the  inside,  so  as  to  form  ridges  or  elects  about  one 
and  a  half  inch  from  the  top,  on  which  the  compresser  or 
washing  implement  may  be  suspended  and  made  ta 
slide  ;  the  whble  of  the  upper  part  of  the  eompresser  or 
ivashing  implement  will  in  this  case  be  needless,  arkl  the 
lower  part,  which  will  be  in  the  box,  is  to  be  afllxed  t6  ^ 
lengthened  piece  of  wood  C  (Fig.  3),  which  is  to  be 
brought  through  a  hole  made  in  the  end  of  the  maehine, 
opposite  to  that  at  nvhich  the  lever  B  is  plated.  This 
lengthened  piece  of  wood  is  connected  WiCh  th^  lever  in 
the  manner  shewn  bv  tlie  dotted  lines  C  D  m  the  draw- 
ing  Fig.  3,  or  in  any  other  way  til(^t  convenient.. 

The  foul  linen  to  be  washed  by  this  machine  is  evi- 
dently to  be  placed  on  each  side  of  th^  compressor  Or 
washing  implement,  which  is  to  be  propelled  baxtksrands 
and  forwards,  either  by  a  lever  as  before^  de&c9hMi> 
or  by  any  other  tnechanical  contrivance  that  ttmy*  be 
preferred.  .     •  i 
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If  rt  be  eoDYieiiieiTt  to  admt  0teaip  into  the  machine* 
the  water  thf^reia  will  be  k^pt  to  a  proper  heat,  and  the 
doatfas  will  be  whiter  or  better  bleached  ^han  in  the'usual 
way  of  washing.,  wkbouttfae  application  af  steam.    The 
steam  maybe  introdueed  into  the  washing  machine  bjr 
means  of  a  pipe  communicating  therewith  and  the  boiler 
or  copper,  or  in  any  other  convenient  mode;  and  in 
som^  cases,  instead  of  using  a  copper  or  toiler,  I  heat 
the  water,  or  geperate  steam,  by  causing  an  iron.,  or  other 
proper  pipe  communicating  with  the  cistern  or  reservoir 
of  cold  water,  to  pass  through  a  fire  pUced  between  such 
cistern  or  reservoir  and  the  washing  machine^  which  1 
believe  to  be  a  new  method  of  procuring  steam^     I.n  <L:asc 
steam  shoiiJd  be  generated  more  abundantly  than  can  be 
readily  condensed  by  the  water  in  the  washing  machine^  a 
hole  should  be  contrived  in  the  top  of  the  machine  io  per* 
mit  its  escape.     If  required,  this  washing  machine  may , 
with  ^  trifling  alteration,  be  made  to  apt  as  a  churn.     In 
such  case  I  take  away  the  lower  part  of  the  ^ompresser  <* 
washing  implement,  and  substitute  a  suitable  dash,  whic& 
is  all  the  variation  recjuired. 

« 

jJ^sc^iPTiPN  of  tbe  paAW]NG«, 

(Fig9.  1,  2,  3,  and  4,  Plate  V.) 

Fig,  }  .^:!^bibits  a  side  view  of  the  comprcsser  or  wasb*- 
ing  impleji»ent. 

Fig.  2  e:^hibits  a  front  view  of  the  same,  or  that  part 
which  faces  tbp  end  of  the  machine. 

Pig^  3  is  a  side  view  pf  the  maphine  complete,  h  the 
oblong  box,  with  small  inclinations  at  each  end,  as  shewn 
at  the  dotted  tines  a  a,  wliich  cause  the  linen  to  turn  mora 
about  than  they  otherwise  would  every  tim^  the  com- 
presser  or  washing  implement  approaches  them*  6  shew^ 
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one  w^y  of  connecting  th^  lever  to  the  coiopFessei^  on 

gashing  impletpent,  and  the  dotted  lin^s  C  P  exhibit' 
another  mode,     £  shews  a  mortise  to  support  a  tenant 
l^oard,  on  which  the  lever  B  works,  whigb  is  more  clearly 
shewii  by  Fig,  \^  whipl^  is  %w  end  vi^r  of  the  washing 
machine, 

I  construct  another  sort  of  machine  in  the  following 
planner,  viz.  Instead  of  making,  as  before  d^qrrbed,  ai^ 
pbloiig  box.  1  form  a  barrel  or  box,  which  I  plac^  borU 
zontaily  on  a>(es  at  each  end,  which  i  prefer  t<y  ipake  tO 
turn  in  frictionrboxes,  constructed  in  a  pew  dn4  adTtn« 
tageous  way,  as  will  be  hereinafter  described  y  and  which 
I  propose  as  ^n  iinprovement  on  Beethaip*3  washing  n)a« 
chine,  ^nd  every  other  washing  machine  wh^re  axlei 
are  used ;  and  the  s^ime  is  turned  roi^nd  by  ^  erank  at 
either  axle,  as  may  be  judged  proper,  or  by  any  other 
>yay  ^  and  I  pjac^  the  said  barrel  or  box  qn  a  proper  and 
convenient  ffaming,  as  ii^ay  be  se^n  by  Fig.  5  an4  6  in 
the  drawing,  to  which  (  generally  attach  a  box  or  other 
convenient  substitute  iip mediately  nncjer  the  washing 
barrel  or  box  A,,  to  receive  the  difty  water  or  suds  from 
the  barr  i  or  box,  in  which  ther^e  is  a  hole  B  to  permit  Its 
escape  into  the  box  D,  in  which  there  \s  also  9^  hole  to 
draw  off  the  same  when  done  with,  Ir>  t^o  aforesaid 
barrel  or  box  I  also  make  another  hole  C,  sufficiently 
large  to  put  in  and  take  put  the  cloaths  or  oth^r  articlea 
to  be  cleansed  or  washed,  which  1  stop  up  xyith  a  cork  or 
Pfietiiilic  or  ot  er  bung,  and  vyhich  I  usually  secure  by  s^ 
bar,  one  end  of  which  I  put  under  ^  squaife  staple,  and 
the  other  end  keep  pressed  dowq  by  pushing  it  under  a 
half  staple,  though  the  hole  may  be  stopped  qp  and  se- 
cured by  any  other  mode  equally  convenient.  On  the 
inside  of  this  barrel  or  box  I  affix  one  or  more  ribs.  a$ 
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In  the  common  Iiorizontat  barrel  churn,  only  where  th^ 
have  holes  I  avoid  them^  excepting  one  that  it  may  b** 
proper  to  have  next  the  bung  B.  I  take  care  alsot* 
round  off  all  sharp  corners  that  might  injure  the  cloaths^ 
and  tiiat  tlie  ribs  and  every  part  of  the  inside  of  the  barrel 
be  ma  le  perfectly  smbotli  and  free  from  splinters.  Instead 
of  ribsas  above  described,  the  effect  desired  from  tbeni 
might  be  obtained  by  attaching  smooth  wooden  pins  or 
pegs  to  the  interior  of  tbe  barrel.  When  steam  is  to  be 
employed  in  this  mitchine,  as  in  the  one  before  described^ 
the  same  must  be  introduced  through  one  of  the  axes^ 
which  must  be  perforated  for  that  purpose,  and  the  other 
axis  should  also  be  perforated  to  permit  the  escape  of 
any  siiperabundance* 

|f  required,  this  revolving  machine  tnaj  be  applied: to 
condense  steaii)  for  various  useful  purposes;  it  slioiild 
then  he  construoted  either  entirely  plain  on  the  inside,  or 
so  as  that  when  it  has  a  little  water  in  it,  and  is  turned 
ro|ind  on  its  axis,  it  produces  something  tike  a  shower* 
lii  such  casfss,  the  barrel  may  be  qiade  either  of  wood, 
or  any  thin  mf'tajlic  substance,  which  I  prefer.  For  the 
^bove  purpose,  the  ipacbine  is  of  course  to  be  placed  in 
.r-old  water,  so  th$it  as  great  a  portion  of  the  exterior  sar« 
face^pf  the  barret  or  box  as  may  be  judged  proper  shall 
continually  revolve  in  cold  water ;  or  any  other  mean^ 
inay  be  adopted  9t  pleasure  to  produce  this  effect. 

My  new  an<)  improved  method  of  applying  frictioa 
rollers  varies  from  the  usual  mode,  inasmuch  as  that,  tn*- 
stead  of  fixing  them  to  turn  on  individual  axes,  I  place 
them  loosely  within  a  brass  or  other  case  or  cylinder,  and 
permit  them  ^lerely  to  revolve  round  the  axle ;  and  I  se. 
cure  them  from  getting  oat  of  their  proper  place  by 
having  a  ii^all  groove  or  grooves,  say  of  about  one 

eighth 


.ei]g;bth  pf  nn  if^h  wide  and  deep,  cut  round  the  circum- 
fex'efice  of  each*  roller^  into  which  a  projection  of  tongue, 
dust  or  Q^ade  in  the  interior  surface  of  the  outer  ca5»e  or 
cylinder  for  that  purpose,  is  inserted,  which. nearly  611$  up 
tbegropre  or  grooves  in  theroUers,  apd  thereby  prevents 
the  rollers  f^om  ijpoving.to  either  side ;  or  I  accooiplith  the. 
9afn^  end  t»y  majiing  pr  casting  the  outer  c^se  or  cylinder 
with  a  rigGi  on  ea^h  side  or  end  projecting  a  small  matter 
towards  the  centre^  which  rin^s  are  to  be  made  with  boles 
^  near  tbe  put;^e;'  cylinder  as  possible,  to  permit  wet  to 
escape.     WI>ien  I  apply  th.em  jt^  purposes  where  it  would 
\}C  propor  to  presierve  oij  or  grease  aoiong  jtbe  rollers^  the 
|iai$  ajbUclied  to  the  py linger  sboiild  j^e  made  with  .^  turn- 
ing inwards  of  about  one  ^eighth  of 'an  inch^  so  as  to  form 
agr^^ve^  and  tlie  rims  should  of  course  in  such  case 
tttLVf^  HO  holes.     The  .rollers  mg^  also  be  made  smaller  at 
|>oth  eq4h  ^  ^^^  ^^^y  ^^y  tr^verfe  freely  under  this 
groov.e  or  turniog  in ;  ^d  it  wilt  be  x^ecessa^y  to  leave 
a  space,  tbroijigb  one  of  jthe  gropves^  sufficiently  large  for 
tbe  en4^  of  tlje  rollers  to  pa$s  tbroMgh  iqto  the  cylinder, 
Which  space  sl^ulc^  be  closed  qp  ^fter  all  the  yolle)rs  havj^ 
,been  pot  in,  tboygh  it  iiaay  be  left  o|>eu, 
^ ,   1  {>urppse  to  apply  these  friction  bpxee.  to  various  Qther 
purposfBS,  suci)  as  0i^ll  machinery,  and  sheaves  for  ships* 
blojcks,  and  indeed .  in  all  cas^  wberp  ^he  (Jin^inutipn  of 
friction  be  desirable. 

I  propose  afl^jfing  the  friction  bo^es  in  the  wasbillg 
,ttacbinesg  of  iii.aoy  p|:hisr  apparatus  or  mjachinery  iq 
-wkich  they  inay  l?e  employed,  in  a  ix^inner  which  will 
;.save  much  time  and  labour  usually  bestowed  in  fixing 
.  ^hem  in  tbe  way  now  coavmonly  practised^  which  I  be- 
lieve to  be  a  new  invention  ;  though,  having  practiscMl  it 
i^  Aioerica^  u^der  the  sanction  of  a  patent  I  obtained  in 

that 


Patent  for  a  Machine  far  churning  JUtlk  4indCream^    ^ 

that  country,  I  am  not  certain  tTiaC  it  may  not  from  that 
cause  have  been  made  known  in  England  previous  to  thd 
date  of  this  patent;  and  therefore  I  do  not  absolutely 
i  claim  it  as  a  part  of  my  present  patent.  I  cast  or  make 
the  outer  surface  of  the  cylinder  with  small  prominences 
or  other  irregularities,  so  as  to  make  it  rough ;  and  I 
make  the  interior  of  the  place  wherein  the  friction  box  i^ 
to  be  inserted  also  rough  or  irregular,  by  cross  carps  or 
any  other  convenient  means,  and  fill  up  the  space  be« 
tween  the  two  rough  surfaces  by  pouring  in  fused-  metal, 
which,  when  told,  will  be  sufEciently  hard  to  answet  the 
purpose  intended,  but  yet  not  so  brittle  as  to  be  liable  to 
crack  when  in  use/  The  solder  or  mixture  I  generally 
use  consists  of  iSSfb.  of  pewter,  and  lib.  of  regulusof 
antimony.  The  above  mode  may  be  employed  for  the 
affixing  every  other  sort  of  bush  or  bosr. 

In  witness  whereof,  &c. 

* »    ■■■  ■■  «■    I   ■        II  «        ■   I  «    ■■»    »    ■        ■»    J  "i     I      ^»  H        ■  ■■  11  I  I  ■■■■■■.■lit     M>p<p.^p—— ^.^1— ^» 


Specification  of  the  Patent  granted  to  James  WooDs,  \f 
Ormskirk^  in  the  County  of  Lancaster^  Chair^maker ; 
for  a  Machine  for  churning  Milk  and  Cream^  and  wiieh 
may  be  ^sed  as  a  Pump,    Dated  May  9,  j  807* 


With  an  Engraving. 
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O  all  to  whom  these  presents  shalf  come,  &c. 
Now  KKow  YE,  that  my  said  inventiotr  consists  in  worlc« 
ing  the  common  churn  by  an  apparatus  with  which  the 
cream  or  milk  can  be  agitated  with  more  regularity,  less 
fatigue,  and  considerably  more  eilect  than  in  the  cpnunon 
way. 
This  apparatus  is  described  as  fbUows* 

ABC 


M    FtUenlffT  a  Machine  Jot  clM^ung  Milk  cmd  Cream* 

A  B  C  D  E  F  G,  Fig.  7,  (Plate  V.)  is  a  frame  of  wood, 
firmly  put  together,  atid  made  of  the  proper"  strength  and  . 
dimensions  which  in  all  cases  will  be.  too  obvious  to  re- 
quire  description*     H  I  is  a  long  beam  or  lever  fastened 
to  the  upright,  piece  .£  by  a  strong  hiage^  and  passing 
through  a  long  mortise,  made  in  the  upper  ba,If  of  the 
piece  G»     K  L  a  beam  about  thirty-six  inches  long,  pass- 
ing through  the  long  mortise  in  the  piece  G,  aiid  turning 
on  a  metallic  centre,  at  about  twelve  inches  from  the 
end  K,  and  whose  bushes  are  fixed  on  each  side  of  the 
mortise.     To  the  end  K  is  hung  a  weight,  or  a  box  to 
contain  w^eights,  sufficient  to  raise  the*  beam  H  I^  with  the 
proper  velocity,  by  the  end  L  pressing  against  the  under 
side  of  it.    At  the  etid  of  the  beami  L  three  frictioo  tollers 
Vkt%  fixed  ;  one  to  run  against  each  side  of  the  long  levery 
apd  the  other  underne9.th  it.    M  is  a  rod  of  iron,  fixed  at 
each  end  by  hinges  to  the  upright  piece  G,  and  the  bos 
of  weights,  in  order  to  give  steadiness  to  its  motion^     At 
the  end  of  the  top  piece  E  F  a  spiral  spring  is  fixed  to  pre*, 
vent  noise  by  the  beam  striking  against  the  end  of  the 
top  piece  ;  and  a  similar  spring  is  fixed  in  the  mortise  ef 
the  pillar  G  just  above  the  centre  of  the  beam  K  L,  t^ 
break  the  blow,  and  to  prevent  noise  there  also. 

In  wifoess  whereof,  4c. 
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Specification  of  the  Patmt  granted  to   Elihu  White,  <f 
Threadneedleyst7*eeif  in  the  City  of  London^  Centiet^an  ; 
for  a  Machine  for  casting  or  founding  Types,  Litters^ 
Spaces,  and  Quadrates  J  usually  made  use  of  in  Printing. 

Dated  October  29 ,  J806. 
Witli  a  Plate. 

X  O  all  to  «wbo«i  tb«se  piMents  sliall  come^  &e« 
Now  KNOW  Y£^  <that  m  Gompliauce  vitb  the  said  proviso, 
I  the  said  Elibu  White  do  hereby  declare  that  my  said 
invention  is  described  in  manner  following ;  that  is  to 
my :  With  four  pieces  of  br>iss  I jsonttruct  a  square  frame, 
described  in  .tl>e  drawing  beneuoto  annexed.  i(J3ee 
Plate  VL)  A  A  are  two  side  bits  or-  pieces.  B  tbe 
head  hlofky  and  C  the  heel  block-  On  the  iinder*side  of 
each  of  tlie  side  bits  I  secure  a  plate  of  metal,  making  it 
to  project  wiiihin  the  square  frame;  ^  part  of  one  of 
^hich  is  seen  in  tbe  drawing  marked  L  These  I  call 
sliding  ways ;  and  they  are  made  to  extend  nearly  up  lo 
the  head  block.  These  ways  support  a  broad  plate  of 
meta),  (failed  the  slider  plate;  tbe  two  ends  of  which  rest 
on  the  slider  waysy  and  are  fitted  to  slide  baick  and  for^ 
ward  on  the  same^  This  slider  plate  is  not  seen  in  the 
dniviring,  because  covered  by  the  other  apparatus,  Oa 
the  upper  side  of  this  piate,  and  along  tbe  edge  farthest 
from  the  head  block,  I  place  a  ;iarrow  bar  of  metal,  rising 
saffieiently  abore  the  plate  to  form  an  exact  surface  with 
the  two  side  bits  A  A.  The  back  part  of  this  bar  is  seen 
at  G.  Over  the  bar  I  phice  a  broad  thin  bar  of  metal 
marked  E,  the  ends  of  which  rest  on  the  side  bits  A  A. 
The  slider  plate,  the  bar  G,  and  tbe  bar  E,  are  screwed 
together.  The  space  between  the  side  bits  AA  I  fill  with 
.   Vol.  XI. — Second  Sbribs^  O  narrow 
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narrow  bits  of  m^tal,  running  parallel  with  the  side  bit, 
a^  described  in  tlje  drawing  marked  M  an4  F.     Tb<»^  I 
distinguish  by,  the  names  of  m^^Ie  and   female  sliders. 
These  gliders  resfc  c^r  the  s}ider  plate,  apd  form  an  exact 
Burface  wi^h  the  two  side  bits  A  A,  as  i«  shewn  in  the 
drawing.     The  depth  of  these  sliders  is  precisely  equal 
to  the  length  of  the  body  of  the  letter  to  be  cast  ip.  the 
machine,  and  the  thicku^  of  the  male  slider^  I  make 
precisely  equal  to  the  size  of  the  body  of  the  letkev  I 
wish  the  machine  to  cast.     No  exactness  is  requisite  in 
the  thickness  of   the  female  stifders.     The  end  of  the 
$liders  farthest  from  the  Ivead  block  B  p^ss  under  the  bar 
£^  and  each  female  slider  is  held  by  a  screw  oi*  'pifi  pass>- 
j^ng^  thnougb  the  bar  E  and  slider,  arid  qfito  the  slider 
plate  b^w«     The  fennale  sliders  reach  from  the  bar  G 
tp  thelhead  bl^ck  B,  wh^n  the  slider  plate  |s  qi^orisd  for<r 
lyard  as  far  as  the  mfichii)ery  »'ill  adi^it  \  l^ut  the  male 
sliders,  altboiigh  they  pc^s  under  %h&  bar  E,  do  pot  reach 
the  bar  G  by  about  one  inch     In  the  upper  edge  of  each 
male  ^ider  is  a  stud  or  pin^  a^bout  half  an  inchia  height, 
marked  N.     Across  the  sliders  I  place  a  iregulating  bas 
iparked  L  L,  #hich  ia  intrre  at  its  two  end&j  but  open,  or 
perforated  with  a  lofig  hole  Or  space  in  ^beqniddle,  and 
»s  secuted  to  the  two  side  bit§  by  screws.     In  the  anceriur 
Of  foremost  part  of  the  said  reguUtjng  bar  I^,  Lplacp  a 
row  of  adjasting  screws.  X,  for  the  purpose  of  stopping 
the  studs  of  th<  oiah^  sliders,  each  respectively  accord*- 
ing  to  the  face  of  the  letter  intended  to  be  cast ;  or  the 
said  regulation  may  be  effiBCted  by  notches  c^t  in.  the 
edge  of  tho  bar,  or  by  pieces  of  a  fit  thickness  respec*. 
tively  screwed  on,  pr  fixedy  or  properly  appl^ied  ia  their 
places.     And  I  do  also  in  pref^ence  (thoDgb  the  same  is 
0f  less  consequence)  n>ake  the  same  kipdK  of  ad^ostmeol 
■at  the  posteri(»r  o^  f>tber  edg^e  of  the  said  opening/  in  or^- 

der 
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der  that  all  the  letters  may  be  pushed  oat  ut  tlie  aaiAe 
time.  The  studs  of  the  inal0  sliders  ia  the  drawing  a|^ 
pear  through  the  openi-ng  in  this  baif.  Od  the  bar  G  is 
secured  or  fastened  a  pie&e  of  metal  marked  P  P.  The 
large  screw  D,  which  passed  through  the  heel  block  C^ 
is  fastened  to  the  piece  P  P  by  a  key  S  ;  and  as  the  slider 
plate^  and  the  bar  G,  and  the  b^r  £,  and  the  sliders  F  F^ 
are  all  thus  secured  together,  the  whole  wilf  be  made  to 
«]ide  back  and  forward  on  the  sliding  ways  I^  and  tinder 
the. bat*  L,  at  pleasure^  by  turning  the  screw  D*  If  the 
screw  be  turned  to  the  right,  the  whole  will  be  carried 
forward  until  the  studs  in  the  fliale  sliders  come  in  con- 
tact with  the  fi'ont  or  foremost  half  of  the  regulating 
bar,  or  the  screws  which  pass  through  it,  which  will  pre« 
vent  dieir  reaching  the  bead  block  \  wbereaas  the  female 
diders  having  fK>  sttlds  to  obstruct  their  progress,  will  be 
driven  home  against  the  head  block,  by  which  means 
eertaiti  spaces,  T  T  T  T*T,  &c.  will  be  left  opien  along 
tlie  bead  block,,  for  the  body  of  the  latter;  and  by  ttarn-^ 
iRg  the  «crew  to  the  left  the  whole  will  foe  drawn  back 
until  thestuikineet  the  after-half:  of  the  regulating  bafy 
by  which  they  will  be  stopped ;  whHe  the  ftmale  sliders 
will  still  inove  back  until  the  letters  are  quite  clear  of  tbe 
sliders,  so  as  to  fall  or  be  taken  out.  W  W  represent 
two  wedge-formed  pieces  fixed  in  the  angles  between 
tbe  side  pieces  of  the  frame  and  the  head  block,  whidi^ 
.  by  acting  against  the  outer  female  sliders  at  the  end  ef 
tbe  rim,  do  cause  the  whole  set  of  sliders  to  apply  thenl^ 
selves  firoily  against  each  other,  and  render  the  spaces 
•or  cavities  T  T,  &c.  more  perfect  and  fit  to  receive  the 
metal.  Or  the  effect  of  tbe  said  wedgC'-pieces  may  be 
produced  by  springs,  or  any  other  suitable  re-action.  To 
tia»  outer  and  lower  edg^  of  the  head  blocks  or  nearly  at 
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that  part^  I  fix  a  broad  bar  of  metal,  moveable  on  a  hing« 

or  joints,  the  pins,  a3sesy  or  pivots  of  which  are  parallel 

to  the  said  edge.     I  caH  this  bar  the  matrix  bar.     It  is 

aomething  wider  than  the  head  block,  and  about  the  same 

length  ;  and  in  or  upon  tlie  face  of  the  matrrx  bar  oppo^ 

site  to».B  i»  a  wide  groorey  into  whrch  is  fitted  a  metallic 

box,  or  Fong  cett,  capable  of  holding  as  many  matrixes 

as  the  machine  will  cast  letters  at  a  single  cast.     Th^ 

said  matrixes  are  secured  in  the  box  by  wedges  or  screws 

or  by  any  other  (it  method.     When  letters  are  to  be  cast^ 

the  bar  containing  the  matrix  box  ii  pressed  up  to  the- 

under  part  or  face  of  the  head  block  and  sliders,  and  witt 

then  bring  the  matrixes  exactly  under  the  spaces  T  T^ 

&c.  kept  open  by  the  sliders  of  the  body  of  the  letters^. 

and  ready  to  receive  the  metal  when  poured  therein. 

Od  the  upper  side  of  the  head  block,  afid  in  a  line  with 

its  inner  face  or  edge  T  T,  &c..  I  secure  a  square  bar  of 

metal,  forming  one  half  of  a  kind  of  trough  to  receivte 

and  cooduct  the  metal  to  the  spaces  T  T>  ^.    The  other 

half  of  the  said  trough  Hes  across  the  ends  of  tipe  riiders, 

and  18  connected  at  the  two  extremities  to  t)vo  bars  or 

guides,  which  &i^e  fitted  to  slide  upon  the  side  pieces  A  A 

of  the  frame,  and  are  screwed  to  the  bar  E,  so  as  that  the 

9^d  last-mentioned  half  shall  be  moveable  back  and  for- 

.  ward  at  the  same  time,  and  by  the  same  action  which 

moves  {the  sliders,  and  shall  be  appliedjigainst  the  other 

lialf  when  ttie  sliders   h^ive   moved  a§  far  £>rwardi  as 

the  construction  of  the  machinery  will  admit.     In   the 

two  halves  of  the  matrix  bar  are  cut  apertures  through 

which   the  metal  is  poured  into  the  moulds  to  maJ^ 

the  types. 

And,  lastly,  I  do  hereby  declare  that  the  parts  of  the 
jsaid  machine  are  capable  of  being  altered  iu  various  par^ 

ticulars^ 


Jecend  Serial. 


y 


I 


Descriptim  of  a  Boat  of  superior  Staunchnes^j  Kc.    i  oi 

tknilaf^,  not  only  in  the  respective  forms,  materials,  and 
dimensions  thereof,  but  in  the  "means  and  methods  of 
framing,  moving,  guiding,  and  adjusting  the  same';  and 
that  the  said  alterations  are  such  as  will  readilj  be  per- 
ceived without  farther  explanation  by  any  competent 
workman. 

And  farther,  that  the  method  of  using  the  said  macbina 
for  the  purposes  aforesaid  is  sufficiently  manifest  from  the 
description  iierein*before  given.   . 

In  witness  Whereof,  &c.   . 


Description  of  a  Boat  contrived  so  as  to  possess  superior 
Staunchness  and  Strength.    By  Mr.  J.  W,  Bosivell. 

Communicated  to  the  Editors  by  the  Autlwr. 

Gentlemen, 

$ 

jtxFTER  what  I  have  mentioned  in  former,Papers  in* 
'serted  in  your  very  useful  work  of  motives  and  intentions 
in  the  communication  of  inventions,  it  will,  I  hope,  be 
unnecessary  to  add  any  more  on  the  subject,  and  t  shall 
therefore  at  once  proceed  to  my  object. 

While  the  ship  Economy  (described  in  the  Repertory 
of  Arts,  fcc.  vol.  IV.  p.  430)  was  on  the  stocks,  I  had  a  boat 
made  to  tow  in  planks,  timber,  &c.  to  be  used  in  the  ship 
while  building,  and  afterwards  to  serve  her  at  sea.  It 
occurred. to  me  then  that,  as  boats  were  extremely  liable 
to  become  leaky  from  their  frequent  removal  out  of  the 
water,  some  improvement  in  the  joining  of  their  seams, 
to  diminish  this  evil,  would  be  very  desirable.  The  thin- 
ness of  the  boards  used  for  boats  would  not  admit  of  rab* 
'beting,  or  the  contrivance  mentioned  for  this  purpose  in 
4he  Speci^cation  of  my  Patent  (vide  youn  2d  vol.  p.  8>j ; 

andf 


a,ti4i,  excefrt  for  l«i*ge  boats, dit« ctrcufHstaoceiirouId  eteif 
ipreyent  tiie/ttse  of  carvel  building  ii)  tbt ir  (coi^striju^tioi^, 
;as  yery  (thin  boards  or  planks  could  not  retain  the  oakuiti 
in  the  seams  of  boats  tbus  formed,  exclusive  of  the  dif&- 
culty  of  caulkiDg  them  at  all.  Cifiuch-buiiding,  \rhich  w 
in  general  use  for  small  or  light  boats,  seemed  t<)  me,  on 
ihe  other  hand,  to  have  a  very  material  defect ;  for^  as 
the  planks  in  this  mode  of  building  lap  a  little  way  cfv&t 
each  other,  the  oakum  driven  up  between  tiiein  by  the 
wedge-shaped  caulking  irons  must  operate  with  consi- 
derable power  to  open  the  seams  and  force  th^  planks 
asunder  by  the  very  operation  intended  to  close  their  in* 
ierstices.  To  form  a  bosit  of  equally  th\n  Jp^iank  t>r  board 
as  was  used  for  clinch  building,  with  jisimWdx  seaip  to 
that  of  carvel  building,  and  which  should  retain  the 
oakum  well,  and  not  be  liable  to  have  it  forced  through 
in  caulking,  was  the  principal  object  in  view  in  contriving' 
the  boat  which  I  had  then  made  for  the  Economy  ;  and 
jdie  method  i»  whiah  this  was  doae,  both  efiiected  this 
jpnrpose,  and  added  coosiderably  to  tfa«e  sijrejng,th  of  the 
boat,  ds  shall  be  more  fuUy  explained  farther  on. 

The  boat  w;»s  constructed  in  the  followijng  naanner. 
The  frame  was  laid  doAKU  in  the  method  -  usual  Ibr  a 
wp^vel-bndlt  boat,  only  that  .greater  spaces  wei«  given 
|>etween  the  timbers  or  ribs.  The  stern  pieces  abd  apron 
.were  formred  together .  of  th^  same  piece  of  tiuiber  f  the 
#tern  boards  were  rabbeted  together;,  and  left  unusually 
miid^  at  the  ex^teroal  cfdg-es  {while  the  internal  parta  were 
4iabbed  i^hin  with  the  adze)  to  admit  of  4the  eods  o£  the 
pl<u)ks  being  rabbeted  ako  at  where  thqy. Joined  the{^ 
boards,  as  well  as  on  the  stem  piece  and  in  irbe  stern  post ; 
both 'these  last  were  also  scarpbed  to  ttie  keel  in  such  a  wa^' 
4ts  to  leave  a  rabbet  all  round  thdm  at  the  joint,  to  pdreveat 
tfaie  le»k|^p  which  f rec^tiently  takes  jplace  ia  these  parts, 

A  plank 
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A  phink  was  laid  orer  tbe  Jieel  the  wbole  length,  cut 
wbicli,  the  ribs  u^ere  let  down  sa  as  to  be  (lu»h  or  eveu 
wiih  it.     It  projected  about  an  inch  at  each  side  froia 
the  keel ;  tbe  next  planks  at  each  side  were  joined  to  this 
outside,  and  clo^  to  the  keel,  so  that  its  edges  lappec^ 
over  them.     After  those  two  first  planks  were  fitted,  but 
i^efore  thc^y  were  finally  fastened  on,  narrow  slips  of  tbe 
&'iu]e  thickness  as  the  plank,  and  about  two  inches  broad, 
were  at  both  sides  let  into  the  ribs  their  own  tliickness,  at 
sach  a  distance  from  the  keel  that,  when  the  first  planks 
were  laid  on,  they  reached  exactly  to  the  middle  of  those 
slips ;  similar  slips  were  in  like  manner  let  into  the  ribf 
all- tbe  way  up  to  the  gunnel  at  regular  intervals,  corre- 
sponding to  the  breadth  of  each  pla,nk  ;  so  that  tbe  middle 
of  each  slip  lay  exactly  over  the  seam  of  the  two  adjoin* 
ing  planks  at  the  inside.    To  these  slips  the  planks  w^ 
^lecured  by  rivetting  nails,  in  tbe  manner  usual  for  clinch 
building  ;  but,  as  the  planlcs  were  all  flush  outside,  and 
were  joined  edge  to  edge  as  in  a  carveKbuilt  boat,  the 
fiieams  admitted  of  being  caulked  in   tbe  same  manner  % 
while  the  slips,  being  close  behind  the  seams  inside,  pre* 
vented  tbe  oakum  from  being  driven  through  from  tbe 
diino^ss  jof  tbe  planks,  and  at  tbe  same  time  secured  more 
firmly  wb^t  w^s  driven  into  the  seams  by  the  gripe  they 

bad  on  that  portion  c^  the  oakum  which  bad  passed  the 

seams  inside,  and  had  turned  up  at' right  angles  between 

tbe  slips  and  the  planks. 
This  roethqd  of  constructing  the  boat  not  only  made  it 

very  i^aunch,  but  also  increased  its  strength  greatly,  ie 

» 

proportion  to  the  materials  used.  The  increase  of  thicb- 
ness  of  the. side  at  tbe  parts  where  the. slips  were  laid  in- 
side the  s^ams,  gave  it  there  an  additional  strength  to 
resist  sbooks  in  tb&t  direction,  in  the  proportion  that  the 
square  of  tbe  double  thickness  of  plank  exceeded  that  of 
#hc  single  tliickness,  or  equal  to  three  times  the  strength 

of 
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of  th^  single  plank,  as  is  explained  in  the  Specification 
of  my  Patent  (vol.  IV.  p.  430),  where  the  same  principle 
is  applied  to  the  framing  of  ships,  ^ 

*  The  strength  of  the  boat  lengt.h\vays  vertically  was 
afeo  increased  considerably,  both  by  the  direct  strength  6f 
the  slips  in  that  direction,  and  by  the  increased  firmness 
which  the  framing  of  the  boat  acquired  by  tliose  slips 
being  let. in  on  the  ribs,  as  before  explained, 
-  The  boat  described  was  built  in  June  1603,  in  the  yard 
of  Mr.  I.  Ewer  at  Bursledon,  near  Southampton.  It 
remained  at  BursIedon  till  April  14,  ifi04,  during  which 
time  it  was  seen  by  many  people,  who  particularly  ex- 
anfined  its  construction.  It  was  then  brought  round  to 
London  with  the  ship  Economy,  and  lay  with  th^  ship* 
opposite  Union-stairs,  in  the  River,  for  sojiae  months, 
where  it  was  seen  by  a^l  those  who  came  to  view  the  pa- 
tent framing  of  the  ship  (which  was  advertised  for  publie 
inspection).'  When  the  ship  was  put  into  tlie  dock  of 
Messrs.  Young  and  Wallis,  near  Globe-stairs,  RedriflT,  to 
recei\*e  her  sheathing,  the  boat  accompanied  her,  ^iid 
was  again  viewed  by  many  people  in  that  dock.  It  alsb 
lay  in  the  West  India  dock  with  the  ship  for  some  time 
'previous  to  her  sailing  for  Grenada  and  Trinidad,  which 
took  place  about  the  !8th  of  August  1804.  As  the  ship 
took  out  a  large  launch  to  be  left  at  Grenada,  and  her 
<:ommander,  Mr.  Alexander  Smith,  thought  the  boat  de- 
scribed was  too  heavy  for  a  jolly  boat,  *lie  left  it  behind 
in  care  of  Mr.  Forest,  boat-builder.  Broad-street^  Red- 
cliff,  ncsfl-  Redcliff-cross,  and  took  out  with  him  a  jolly 
4K>at  in  its  st<>ad.  The  boat  described  remained  somp 
Ki>onti)s  at  Mr.  Forest's  wharf,  where  she  was  again  tn-^ 
spected  by  many  builders  and  mariners,  tuntil  Mr.  Forest 
*sold  her  to  the  master  of  a  vessel,  who  took  her  out  o^  the 
:Hiver  in  the  beginning  of  i8(M.   ' 
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.  This  very  public  exhibition  of  the  boat  in  London  and 
btber  parts  of  the  kingdom  for  a  year  and  half^  in  1809 
and   1804)  is,  I  hope,  sufficient  to  fully  establish   my 
blaioi  to  the  invention  of  her  construction,  of  the  date  of 
which  there  are  so  many   hundred  witnesses^     I  have 
been  thus  particular  in  the  account  of  what  related  to 
her,  as  Mn  Wilson,  of  Richard-^street^  CommerciaUrdadi 
has  sent  into  the  Society  for  the  Encouragement  of  Arts^ 
&c.  a  model  of  a  life-boat,  the  intdrnai  framing  of  which 
is  precisely  tlie  same  as  that  of  the  boat  described,  which 
I  had  constructed  for  the  ship  Economy j  for  which  he 
was  rewarded  with  a  medal  at  the  public  meeting  of  the 
Society,  the  26th  of  last  May  ;  at  which  time  I  claimed 
that  part  of  the  plan  of  the  model  as  my  invention   be- 
fore his  Grace  the  Duke  of  Norfolk,  and  stated  such  of. 
the  particulars  here  recited  as  could  be  done  in  the  few    ' 
moments  allowed  me  when  called  up  to  receive  the  gold 
medal,  with  Which  the  Society  honoured  me  for  the  in- 
vention of  a  capstan^  which  operates  without  surgingi 

It  doubtlessly  often  happens  that  the  same  thing  may 
be  invented  by  different  people  successively,  who  know 
nothing  of  what  has  been  done  by  others*  This,  I  ead-* 
not  at  present  positively  state  from  absolute  facts,  might 
npt  have  been  the  case  with  Mr.  Wilson  ;  but  the  follow-^' 
ing  presumptive  evidence  is  so  strong  against  it,  that  if 
leaves  this  matter  hardly  possible.  - 

It  is  not  very  likely  that,  in  the  part  of  the  town 
where  Mr*  Wilson  lives,  so  near  the  part  of  the  Rive^ 
where  my  boat  was  publicly  exhibited  so  many  months^ 
but  tbat^  in  talking  of  his  plan  to  his-  acquaintatK^e,  ha 
should  not  meet  some  one  who  cpuld  describe  thy  boat 
to  hinu 

A  man  capable  of  inventing  a  particular  art-atigement 
of  parts,  of  superior  advantage  in  constructing  a  boat^ 
.   Voi«  XL^~Second  Series,  P  will 
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will  certainly  be  able  to  adapt  bis  iiiventiop  to  att  addi«^ 
tipns  he  may  make  to  bis  boat.  Now,  in  Mr,  WiJsonV 
model,  tbe  lockers,  or  boUow  beaches,  which  he  ha» 
added  outside  ti)e  boiit,  to  make  it  fit  for  a  life-boat,  are 
put  together  without  atty  attempt  to  introduce  into  xbeir 
fvaming  tlie  principle  which  is  used  in  the  ^construction  of 
tbe  body  of  the  boat.  These  buoyaiH  lockers  aise  in  the 
model,  on  the  qontrary,  formed  in  a  very  inartificfal 
manner,  perfectly  similar  to  that  used  for  making  pack^ 
ing-boxes,  of  boards  nailed  together  at  their  edges,  iuid 
t^  partitions  nailed  to  ti^e^  beat  from  tbe  ^inside  ;  which 
construction ,r  if  im  tated  in  a  large  boat,  must  render 
tbose  lockers  always  leaky,  on  the  buoyancy  of  which 
the  only  superiority  of  tbe  boat  in  safety  over  any  other 
alone  depends. 

Mr.  WilsoKi  has  been  unfortunate  in  tbe  c)aim  to  inven-' 
t|on  in  the  second  part  of  bis  model  as  well  us  tbe  first ; 
for  thotse  buoyai>t  lockers  placed  outside  his  boat  come 
under  the  description  of  the  "  hollow  p)u>j^ting'^  gunnels 
f^r  i^ats.,"^  £s>r  which  Mr.  Lionel  Lukii>  obtained  a  patent 
it^i  1185^  tlie  specification  of  which  is  in  the  third  volume 
o£  the  ftilsJt  seriesi  of  your  Repertory  of  Arts ;  in  which 
heex{>ressly  mentioned  that  these  projecting  gunnels,  as 
he  callH  tl)em,  are  to  be  made  outside  the  boat,  are  to  be 
either  hoUorjo^  or  hlied  vi icb  coik  or  other  light  materials^ 
are  to  project  least  at  the  head  and  stern,  and  most  in  the 
iQiddie.  In  other  partieulars  they  are  also  very  similar  t& 
MX'  Wilson?&  modeL;\  and  tlie  very  ti*le  of  the  patent 
declares  Mr.. Lukin'&projet.*ting  gunnels  to  be  for  the  same 
purpose  as  Mr*  Wilsoo^s  biiovant  lockers,  namely,  to^ 
prevent  boats,  or  small  vessels  fr4)f»  oversetting  or  sinking. 

I  beg  leave  to  mention,  in  concluding,  that  neither  now, 
nor  when  (beforeclaimedpublrclyfetns^  mode  of  construct* 
^g  boats^asmy  invention,  bad  1  t4ie  smallest  intention  of 
,  .  .  ^    '*  '  throwing 
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fbfowirig  the  least  imputation  on  the  Society  for  rewarding  ' 
Mr.  Wilson  for  tlie  inventions  of  others.  CcntUtnen  remote 
in  residence  and  connection  from  shipping  concerns  uiay 
be  supposed  unacquainted  with  the  fkcts  i  have  stated*, 
wthout  any  want  of  attention  on  the;r  jniris ;  on  the  con- 
frary,  i  shall  ever  be  happy  to  JtMrLire  my  respect  fo^ 
the  Society  for  the  Encouragement  of  Arts,  ^c.  and  to 
acknowledge  my  obligations  to  them  for  ancient  as  well 
lb  recent  favours. 

R  must  be  evident,  from  what  is  tatcd,  sthat  Mr.  Ewer, 
of  Bursledon,  Hampshire,  ship-lmilder,  in  whose  yard 
my  boat  was  built ;  J.  Payne,  shipwriglit,  of  same  place, 
who  built  it ;  or  Mr.  Forest,  boat-bnildcir,  near  Redcli^ 
cross,  London,  who  had  the  boat  on  his  premises  so  long' 
are  all  perfectly  well  qualified  to  make  boats  ox%  this  con- 
struction, which  appears  to  m^  to  have  the  merit  ©f 
uniting  stauhchnesis  and  iightneffs  to  strength  in  a  tery 
superior  degree. 

1  am,  Gentlet^en, 

Yours,  &c. 

John  Whitley  Boswelu 
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On  the  Revival  of  an  Obsolete  Mode'tf  managing 

Strawbet-rits, 

BytheRt  Hon.  Sir  Joseph  Banks,  Bart.  K.B.  P  R.S^lCc. 

From  the  Tkansactions  of  the  Horticultural  Socxetv 

of  London. 

JL  HE  cnstonaPof  layinp:  straw  under  Stratvberry  Plants, 
when  their  fruit  begins  to  swell,  is  probably  very  old  in 
this  country :  the  name  of  the  fruit  bears  testimony  in 
favour  of'  this  conjecture,  for  the  plant  has  no  relation  to 
8traw^  in  any  other  way,  and  no  other  European  language 

P  2  applies 
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applies  the  idea  of  straw  in  any  shape  to  the  name  of  thf 
l>erry,  or  to  the  plant  that  bears  it. 

When  Sir  Joseph  Banks  came  to  Spring  Grove,  ia 
177.9,  he  found  this  practice  in  the  garden.  John  Smithy 
jthe  gardener,  well  known  among  his  brethren  ps  a  man 
of  more  thah  ordinary  abilities  in  the  professidn,  had  used 
it  there  many  years  ;  he  learned  it  soon  after  he  came  to 
London  from  Scotland  ;  probably  at  the  Neat  Houses^ 
ivhere  he  first  worked  among  the  market  gardeners  ;  it  if 
therefore  clearly  au  old  practice,  though  now  almost 
obsolete. 

Its  u%e  in  preserving  a  crop  is  very  extensive :  it  shades 
the  roots  from  the  sun  ;  prevents  the  wastfs  of  moisture  by 
pvaporation,  and  consequently,  in  dry  times,  when 
Avatering  is  necessary,  makes  a  less  quantity  of  wat^r 
^pfficp  th^n   would  be  us^d  if  the  suq  could  act  imme- 

* 

fliately  on  the  surface  of  the  mould  ;  besides,  it  keep9 
tlie  leaning  fruit  from  resting  on  the  earth,  and  gives  th^ 
whole  an  air  of  neatness  as  well  as  an  effect  of  real  clean* 
Jiness,  which  should  nevpr  be  wanting  in  a  gentleman's 

jgarden. 

The  Strawberry  beds  in  that  garden  at  Spring  Grove, 
which  has  been  measured  for  the  purpose  of  ascertaining 
the  expence  incurred  by  this  methocj  of  management,  are; 
about  15  feet  long,  and  five  feet  wide,  each  containing 
threp  rows  qf  pjants,  and  of  course  requiring  four  rows 
of  straw  to  be  laid  under  them.  The  whole  consists  of 
600  feet  of  beds,  or  1800  feet  of  Strawberry  Plants,  of 
different  sorts,  in  rows.  The  straw ing  of  these  beds  con- 
sumed this  year,  1806,  the  long  straw  of  26  trusses,  for 
the  short  straw  being  as  good  for  litter  as  the  long  straw, 
tut  less  applicable  to  this  use,  h  taken  out ;  if  wc  ullow 
then  on  the  original  26  trusses,  six  for  the  short  straw 
Jaken  out  and  applied  to  other  uses,  2p  trussps  will  re- 

nlain, 
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inain,  which  cost  this  year  lOd.  a  truss,  or  I6s.  Bd.  being 
one  penny  for  every  niiie  feet  of  Strawberries  in  rows. 

From  this  original  expenditure  the  value  of  the  manure 
Siade  by  the  straw  when  taken  from  the  beds^  must  be  de- 
ducted^  as  the  whole  of  it  goes  undiminished  to  the 
dunghill  as  soon  as  the  crop  is  ovpr.  The  cost  of  thi* 
practice  therefore  cannot  be  considered  as  heavy.  In  the 
present  year,  not  a  single  !»hower  fell  at  Spring  Grove, 
from  the  tiiije  the  straw  was  lajd  do>vn  till  the  crop  of 
Scarlets  were  nearly  finished,  at  the  end  of  June.  The 
.expense  of  straw ing  was  therefore  many  times  repaid  by 
the  saving  tnade  in  the  labour  of  watering,  and  the 
profit  of  this  saving  w?w  immedifitely  brought  to  account 
in  increase  of  other  crops,  by  the  use  of  water  spared 
from  the  Strawberries,  and  besides,  the  berries*  them- 
selves were,  under  this  management,  as  fair  and  nearly 
9s  large  as  in  ordinary  years,  but  the  geiieral  complaint 
of  the  gardeners  this  year  was,  that  the  Scarlets  did  not 
jreach  half  their  natural  size,  and  of  course  required  twice 
^s  many  to  fill  a  pottle  as  would  do  it  in  a  good  year. 

In  wet  years  the  straw  is  of  less  importance  in  this  point 
cf  view,  but  in  years  moderately  wet,  the  use  of  strawing 
sometimes  makes  watering  wholly  unnecessary,  when 
gardeners  who  do  not  straw  are  under  the  necessity  of 
resorting  to  it,  and  we  all  know  if  watering  is  once 
begun,  it  cannot  be  left  off  till  rain  enough  has  fallen  to 
give  the  ground  a  thorough  soaking. 

Even  in  wet  years  the  straw  does  considerable  service, 
heavy  rains  never  fail  to  dash  up  abundance  of  mould, 
and  fix  it  upon  the  berries  ;  this  is  entirely  prevented,  as 
well  as  the  dirtiness  of  those  berries  that  lean  down  upon  ' 
the  earth,  so  that  the  whole  crop  is  kept  pure  and  clean  : 
no  earthy  taste  will  be  observed  in  eating  the  (ruir  that 
|]as  beei^  strawed,    and  the  cream  which  is  sometimes 

soiled 


H9     On  the  Ir^luence  ofJFi^ost^  and  other  Varieties 

•oil^d  when  imxed  with  Strawberries,  by  the  dirt  that 
adheres  to  them,,  especially  in  the  r^rljr  part  of  th# 
reason,  will  retain  to  the  last  drop  that  unsollied  red  and 
white  which  give$  alinost  as  much,  satisfaction  to  the  eyt 
while  we  are  eating  it,  as  the  taate  of  that  most  exedledt 
piixture  does  to  the  palate. 


An  Essay  on  the  Influence  of  Frost\  and  other  Varieties  ^       1 
bad  IVeatheTj  on  the' ripening  of  Corn^  I 

By  the  late  Benjamin  Bell,  Esg. 

From  the  Priee  Essays  and  Transactions  of  the 
Highland  Society  of  Scotland, 

X  WAS  6rst  induced  to  consider  this  sut^sctwith  attetf^ 
tion  in  Autumn  1782^  when,  at  the.  usual  season  of  the 
corns  in  this  country  heing  all  got  home,  .  none   of  them  ' 
were  read}*  for  cuttings   In  the  spring  and  summer  of  that 
year,  the  weather  was  for  the  most  part  cold  and  wet,  and 
therefore  very  unfavourable  to  vegetation.      The*  crops, 
accordingly,  were  weak  during  th^  whole  reason;  so  that 
when  frost  took  place  early  in  Autumn,    they  were  very 
generally  in  a  situation  ill  fitted  to  bear  it,    few  of  them, 
except  wheat,  being  at  that  period  better  than  chaff;  and* 
excepting  in   iveJl-sheltered  early  grounds,   all  of  them 
were  so  green,  that   there  was  reason  to  fear  they  would 
not  ripen  sufficiently  eitheivfof;  being  used  as  food,  or  for 
seed  in  the  following;  spring* 

On  some  of  tlie  best  grounds  in  Mid-Lotbian,  e^en  of 
those  contiguous  to  Edinburgh,  many  of  the  crops  of 
pease  were  dhly  Jn.  bl)0ssom  ia  th&end  of  September;  and 
large  fields  of  oatsi,  as  well  as  barley,  after  being  repeat*- 
edly  eYpps^.t9Jt>0sls>  iflt'Sepltetiiber,  OStobety  and  No- 

Timber, 
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y^mber,   were  not  cut  till  the  end  of  the  last  of  these 
months^ 

Being  afraid,  when  this  was  the  case  in  otif  best  com 
districts,  that  id  others  of  greater  height,  and  liable  ac* 
cordingly  to  severer  degrees  of  cold,  the  corn  would  h& 
still  worse  ;  and  thirfkitig,  therefore,  that  an  early  im* 
portation  from  more  fat^ourable  climates  should  be  encou- 
raged  for  seed  in  the  following  spring,  I  began  early  in 
the  season  to  obtain  reports  of  the  state  and  progress  of 
tire  crops  in  various  parts  of  Scotland,  as  well  as  in  many 
of  the  Northern  counties  of  England.  Ffom  the  whole  of 
wfaich  it  appeared,  even  so  early  as  the  month  of  Sep- 
tember, that  the  farmers  in  those  districts  were  generally 
afraid  that  the  corns  of  that  year's  growth  would  not  be 
fit  for  seed. 

I  had  reason,  however,  at  that  time  to  believe,  froitt 
havmg  seen  that  corns  in  every  state  of  their  growth 
could  resist  severe  degrees  of  cold,  that  they  would  be 
perfectly  ftt  for  seed,  if  they  should  become  sufficiently 
full ;  for  I  had  known  corn,  even  when  nearly  ripe,  ex- 
posedTepeatedly  to  frost,  without  being  apparently  hurt 
by  it.  I  also  knew  that  corns  coiHinae  eten  to  fill  iti 
frost ;  and  in  the  course  of  that  season  I  was  much  pleased 
to  find^,  eveiiin  the  coldest  state  of  the  weather,  that  al« 
though  the  corns  did  not  acquire  their  usual  ripe  appear- 
ance, yet  in  ali  low  situations,  that  is,  in  such  as  werd 
not  higher  than  three  hundred  feet  above  the  level  of  the 
si^a,  they  continued  to  RU,  and  stt  last  to  become  little" 
inferior  in'  bulk  to  the  same  kinds  of  eorn  in  ordinary 
Tears. 

But  in  order  to  discover  the  exact  degree*  of  liiaturity' 
that  eornscan-reacb  wliile  exposed  to  ftt)st  before  beingj 
ripe,  and  to- learn  with  certainty  whether  cofrts  in  thii^ 
4tuatiou,  as  well  as  those:  that  appe  ripe,  ^r6  I'endered 

unfit 
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tinfit  for  seed  by  exposure  to  frost,  various  experiments 

trere  made,  6f  which  the  following  is  an  account ;  and 

nearly  about  t&e  same  time  similar  experiments  were 

made^  by  two  of  my  most  respectable  friends,  the  late 

Doctors  Cullen  and  Roebuck,  and  with  the  same  general 

result* 

Experiment  1. 

On  the  1st  of  October  1782,  twelve  full-grown  .stalks 
were  cut  in  a  large  field  of  oats,  and  twelve  in  a  field 
of  barley i.  In  both  fields  the  crop  was  entirely  green^ 
the  corn  quite  soft,  and  it  diu  not  appear  to  be  more  thaa 
a  fourth  part  full.  From  each  stalk  twelve  seeds  were 
t^ken  of  those  that  were  best  filled,  being  144  of  oats, 
and  as  many  of  barley  ;  and  after  being  dried  in  a  mode-* 
rate  heat,  the  barley  and  oats  were  put  into  separate  papel" 
bags  ;  and  each  of  them  marked  No.  1.        - 

On  the  20th  of  October,  and  again  on  the  12th  of  No- 
vember, the  same  number  of  seeds  were  taken  from  th6 
same  number*  of  stalks,  both  of  barley  and  oats,  gathered 
in  the  same  fields  ;  and  all  of  them  being  dried  in  the  same 
manner  with  the  first,  the  barley  and  oats  that  were  cut 
0(n  the  20th  of  October,  were  marked  No.  2.  and  the 
others  No.  3. 

On  the  oats  being  weighed.  No.  2.  was  just  twi^je  the 
weight  of  No,  1;  No.  3.  was  nearly  three  times-thc  weight 
f)f  No.  1;  aqd  No.  2.  as  well  as  No.  3.  of  barley  had  im-» 
*  proved  in  a  still  greater  degree.  But  although  the  o\Xs 
and  barley  of  both  fields  appeared  to  be  tolerably  fuU 
lit'hen  those  of  No..  3.  were  cut,  they  never  acquired  a. 
ripe  appearance.  Although  neither  of  the  crops  were 
cut  till  the  end  of  November,  still  they  continued  of  a 
dark  colour  ;  and  on  the  corn  being  dried,  none  of  it  wtaSr 
so  full  as  it  ought  to  have  been,  although  all  of  it  yielded 
s^re  fiour  or  meal  than  had  been  e^pe^ted  under  the 

circumstances 
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citdUff^tanc^  that  I  hare  stated  ;  but  on  being  tried  Avitli 
oats  tod  barfey  that  ^ere  full  and  ripe,  nether  of  them 
^€re  sd  heavy  by  a  fourth  part. 

The  oats  and  barley  Nos.  1.  2.  and  3.  were  kept,  ii'ith 
the  vie#  of  diaeovermg  how  far  li^ey  vere  fit  for  seed  ; 
and  ^♦•Hhing  to  know  whether  the  other  seeds  coniuionly 
sown  by  fannerii  in  this  country,  wt^re  hurt  by  frost,  tlie 
fo^IoVelng  trial  wasoiade  of  diem  in  spring  i7%i. 

Experimei^  IL 

Onihe  ed  rf  February  1183,  twckepots,  filled  wttfc 
rich  g^arden  mould,  were  placed  in  A  hot-bed  ;  and  being 
numbered,  that  an  account  might  be  kept  <>f  the  result, 
the  folldwtng  seeds  were  planted  in  each  of  them.  In 
No.  I.  twenty  seeds  were  planted  aF  the  oats  marked  No. 
I .  in  the  preceding  experimenc.  The  same  number  of 
oats  marki^  in  that  experiment  No.  2.  were  planted  ita 
No.  S,  and  in  No«  S.  twenty  seods  of  oa^  of  No  3.  In 
No.  4.  twenty  seeds  were  planted  of  barley  No.  \. ;  in  No. 
5«  twenty  ef  barley  No.  2. ;  and  twenty  «f  barley  No.  8. 
in  the  pot  marked  No.  ^«  Twenty  seeds  of  barley  taken 
from  a  farm  in  a  high  district,  that  wits  much  exposed  to 
severe  frosts  during  its  griiwth^  atid  that  was  not  haJf  th^ 
weight  of  good  barley,  were  planted  in  No.  1.  The 
same  ammber  of  oats,  also  trom  a  high  disirict,  that 
i4^ere  muefa  exposed  tol  frost  during  the  last  part  of  their 
growth,  and  not  half  tbe  weight  ot  gtiod  oats,  were 
planted  ill  No.  8-  ;  twenty ^eeds  of  pedtse  were  planted  in 
No.  9.  ;  twenty  of  tares  in  No.  \0.\  one  hundred  of  red 
clover  in  No.  h\.  jaod  one  hundred  of  white  doter  in 
No.  12. 

The  pease  and  tares  wese  aiAong  the  best  that  grew  in 
tbe  neigbbourbood  of  Edinburgh  in  ITS  a  ;  bat  tiiey  were 
snaal),  fliriyelfed,    and  had  been  exposed  to  much  frost 

Vob.  Xf .^--SscoiiD  teaiss.  Q  both 
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both  during  their  growth,  and  after  being  cut ;    and  aU 
though  the  clover  seeds  wer^  the  b$st  thii»t  could   be  pro- 
cured from  London,  of  crop  1782,    none  of  , them  were 
good. 

The  barley  and  clover  were  first  perceived  above  the 
surface.  A  few  of  each  of  them  were  observed  :on  the 
fiftfi  day,  and  on  the  ninth,  eighty  plants  of  white  clover, 
and  sixty-four  of  red, » were  in 'full  leaf,  and  no  more  of 
them  ever  appeared. 

On  the  twelfth  day  from  the  time  of  their  being  sown, 
eteven   plants  of  barley  were   perceived  in  No,  4.     In 
No.  5,  thirteen  ;  fourteen  in  No.  6,  and  nine  in  No.  7,  all 
upwards  of  an  inch  in  height.     Qn  the  same  day,  five  of 
the  pease  in  No^  d,  and  four  plants  of  tares  in  No.  10,  ap« 
peared  above  the  surface.     On  the  fourteenth  day  some 
of  the  oats  began  to  appear,  and  on  the  seventeenth  teu/ 
plants  wete  perceived  in  No.  1 ,  twelve  iu  No.  2,  fifteen 
in  No^  3,  andnin^  in  No.  8,  all  about  an  inch  in  height.  . 
This  experiment  being  made  at  the  same  time  by  a 
friend  with  seeds  taken  from  the  same  parcels,   and  the. 
result  being,  nearly  the  same  in  both,  I  did  not  think  it 
necessary  to  repeat  it :  and  as  it  did  not  appear  that  any 
of  the  other  seeds   would  vegetate  by  allowing  them  to 
remain  in  tlie  earth,  the  experiment,  in  both  instances 
was  at  this  period  allowed. to  terminate.     The  seeds  were 
accordingly  searcl>ed  out,  w^hen  alt  of  them  were  found 
nearly  in  the  state  in  which  they  were  planted. 

From  these  trials,  it  appeared  that  oats  and  barley, 
while  still  in  a  green  state,  will  bear  considerable  degrees 
of  frost  ;  that  they  both  continue  to  acquire  additional' 
weight,  although  they  are  exposed  to  frost,  and  that  this 
e7(posorc  does  not  destroy  the  principle  of  vegetation  in 
either  of  them  ;  for  in  Experiment  II.  it  was  found,  that 
of  twenty  scedsi  of  barley,  and  the  same  number  of  oats, 

.  -     which 
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which  had  all  been  repeatedly  exposed  to  frost,  fourteen 
of  the  one  and  fifteen  of  the  other  speedily  germinated  ; 
and  even  that  a  large  proportion  both  of  barley  and  data 
vegetated,  that  were  not  only  exposed  to  frosts,  but  that 
w^re  cut  before  being  half  filled,  and  while  they  contained 
therefore  a  very  small  proportion  of  flour  or  nourisboient. 

Pease  and  tares,  as  well  as  cl,over,  appeared  by  these 
^periraents  to  suffer  more  severely  by  frosts,  than  barley 
or  oats.  I  knew  indf^ed,  that  this  was  the  common  opinion 
of  farmers;  and  having  heard  that  farmer3  in  high  districts 
Avere  resolved  to  sow  a  much  larger  quantity  of  seed  oit 
the  whole  of  their  grounds  than  usual,  not  only  of  barley 
and  oats,  but  of  pease,  tares  and  clover,  it  did  not  appear 
that  any  advantage  could  be  gained  by  making  thie  result 
of  these  .experiments  public* 

It  occurred  to  roe,  however,  6n  farther  considering  this 
matter,  that  these  experiments  were  not  (virried  sufficiently 
far:  They  did  not  even  determine  the'^chief  point  that  I 
bad  in  view,  namely,  the  propriety  of  trusting  to  seed 
that  had  been  exposed,  during  its  growth,  to  frost  and 
other  varieties  of  bad  weather.  'That  this  might  be 
proved  with  certainty,  the  experiments,  I  perceived, 
should  be  made  in  an  open  fields  and  not  by  the  seeds 
being  forced  with  artificial  heat,  and  sown  in  rich  mouldy 
which  might  make  seeds  vegetate  that  would  not  gi-ow  in 
cold  poor  grounds,  suph  as  many  of  our  corns  kre  too 
frequently  sown  in. 

It  also  appeared^  that  in  order  to  render  the  ex  peri* 
ment  fair  and  decisive,  those  seeds  that  were  exposed  to 
frost  during  their  .growth,  and  not  entirely  full,  should 
be  compared  with  those  that  were  full  aod  ripe,  when 
sown  ia  similar  circumstances.  With  this  view  the  fol« 
lowing  experiment  was*  made  in  the  month  of  Jiily, 
1783. 

K  2  Experiment 


1  ]£     On  the  JtifiiitiHc  <f  Frosty  and  other  Vaii^tkf 

6n  tbe'4th  ©f  July,  the  twelve  pfets  irsect  in  Exjxf^ 
oment  II.  together  with  fourteien  others,  were  filled  wits' 
soil  taken' from  a  field  which  at  ^at  time  was  under  s^ 
crop  of  oats,  after  being  two^  yenrs  in  grass.  But  al*^ 
fihough  the  oat^  were  the  last  crop  in  Ifhe  rotiattoii  of  this- 
fiieid,  the  soil  was  not  worn  out;  for  the  pt^rson  on  whose 
ground  the  ei&perimitnt  was  made,  was  of  opinion,  that 
at  no  period*  of  hi»  possession  is  it  coni^istent  with  the  in^ 
terest  of  a  farmer,  that  bis  grounds  should  be  in  an  ex* 
hausted  condition  ;  a  maxim  in  farm^g  th^t  in  alt  cir» 
cumstanoes  niav-  be  considered  as  a  good  one,  and  even 
more  adrar\|age<M»  to  farmers  than  proprietors, 

T!tb  pots  w  re  2AV  numbered,  artrf  10  the  first  fweWer 
the  same  number  and  kind  of  seeds  were  planted  as  in 
Experinu^nt  If.  each'  kind  being,  taken  from  the  same 
quantity,  with*  those  that  were  used  in  that  Ex^iment. 

In  No.  13.  twenty  sgeHs  were  planted  of  oats.     In  No, 
1'4,  twenty  of  barley,  and^in  No.  i^^   the  same  number 
of  wheal,  that  were  all  nearly  equally  fbil  with  ripe  eornv 
\^t  whicK  had  not  the  healthy  aisp«t:t  of  ^orn  when  per-' 
fecth^   vipo,    from  their  baviV^^  been  mueh  exposed- to- 
fain,  frost,  ami  snows^  dViring  the  last  fbw  weeks  of  their 
growth.     In  No.  t  6^,  twenty  secdB  of  wheat ;  in  Uo.  17, 
twenty  of  barley  ;  and  in  No.  18,  twenty  of  oats,^  all  front 
the  South  of  England,  where,  owing  tathe  eariiiiess  of 
the  harvest,  tl)e  corns  were  cut  and  carried  home,  befbre 
the  frosta  became  severe.      In  Nok  19,  twenty  seeds  of 
wheat  were  planned ;  twenty  of  barley  in  No.  20,  and 
in  No.  2^1 ,  twenty  of  oats  that  were  aH  full'  and  apparetitly 
ripe,  of  crop  179^,  but  expotsed  to  severe  frost  in  the  field 
before  they  were  carried.      In  No.*  22,    twenty  seeds  of 
-tai^s  were  planted ;  in  No.  23,-  twenty  of  flkld  pease^  andf 
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in  No.  24;  twenty  of  tick  or  hors»e  beans,  tht  pease,  tares 
ftjid  beans  having  been  all  fuHy  ripe  in  1781,  and  never 
exposed  to  frost  ^  and  in  No.  25,  twenty  tick  beans  were 
planted,  that  were  nearly  equally  full  with  the  others,  but 
trhich  were  often  exposed  to  frost  during  their  growth,  a9 
well  as  after  they  were  cut  in  Autumn  nd2.  In  No«  26^ 
OQe  hundred  seeds  of  fed  qlover  were  sown,  and  in  No« 
27,  the  same  numbef  of  white  clover,  both  fullj*  ripe^ 
from  parcels  of ^-ood  seed,  that  had  been  kept  two  or  three 
j^ears.  Inf  thi»^  as  well  as  im  Experiment  II.  the  clover 
seeds  were  sown  on  the  surface,  and  lightly  covered  with 
earth.  All  the  other  seeds  were  planted  at  the  depth  of  an 
inch,  the  beans  only  excepted,  whieh  Were  two  inches 
vcep. 

This  being  done,  all  the  pots  were  placed  in  the  field 
of  oats  from  whenee  the  soil  was  taken  with  which  they 
were  filled^  Each  of  the  pots  had  an  opening  in  its 
bottom  to  permit  superabundant  quantities  of  rain  to  pass 
off;  and  in  this  state  they  were  all  sunk  in  the  earth  nearly 
to  half  their  depth,  and  without  any  more  being  done  tiy 
tkem. 

On  the  seventh  day  after  the  seeds  were  sown,  several 
pfcmts  of  both  kinds,  of  clover,  as  well  as  of  barley,  ap« 
peared  abok^w  the  sarfacie  ;  some  of  the  pease  and  tares  on 
the  eighth,  and  tlie  wbeat^  oats,  and  beans  in  sue 
cessien,  the :  whieat  on  the  eleventh  day,  the  oats  on  the 
fourteenth,  and  the  beans  not  tilt  the  end  of  the  third 
week.   . 

In  several  of  the  pots  many  of  the  seeds  did  not  ve« 
getate,  as  appears  by  the  following  account  of  them 
taken  on  the  t  wenty-siicth  day  from  the  timeof  their  being 
planted,  and  none  of  them  appearied  thereafter* 

Nine,  plants  of  oats  appeared  in  No.  I,  ten  in  No.  tf 
twelve  in  No.  S,    seven  in  No.  d,  eighteen  in  No.  i$^ 

twenty 
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Uverrty  in  No.  18.  In  No.  4, -eight  plants  of  barlefy  J 
eleven  in  No.  5  ;  twelve  in  No.  6  ;  six  in  No.  1  ;  seven** 
teen  in  No.  14;*  twenty  in  No.  17;  and  twenty  in  No!  20^ 
Fonr  of- tares  in  No.  10;  eighteen  in  No.  23 ;  twenty 
pease  in  No.  23  ;  twenty  beans,  in  No.  24  ;  fifteen  in 
No.  25;  sixty  of  red  clover  in  No.  11;  ninety -six  in 
Ko.  26  ;  seventy  of  w^bite  clover  in^No.  12  ;  and  ninety-* 
five  in  No.  27.  All  the  seeds  of  wheat  in  No*  15,  were 
found  to  have  vegetated,  the  number  of  plants  being  ex- 
actly twenty.  And  this  was  also  the  case  witji  the  wheat 
in  Nos.  16  and  19.  .  .      - 

But  while  the  difference  was  thus  considerable  in  the. 
nunaber  of  plants  that  appeared  above  the  surface,  it  was 
still  more  evident  iti  the  vigour  of  the  plants,  in  tbeic 
colour',  and. number  of  shoots,  that  sprung  from  tbem. 

The. plants  of  clover,  pease,  tares,  and  beans,  were 
all  large  and  healthy,  when  the  seed  had  not  suffered. 
iFitb  bad  weather,  and  this  was  still  more  remarkably  the 
case  with  the  oats,  barley,  and  wheat,  which  had  not 
been  exposed  to  frost.  In  all  of  them,  the  plants  were 
not  only  more  vigorous,  and  of  a  more  deep  -green  co- 
lour, but  their  stems  were  much  more  numerous  than  ia 
any  of  the  others,  insomuch  that  in  Nos.  16,  .1-7,  and 
;|8,  they  vajried  from  three,  to  eight  and  ten,  while  few 
of  those  ia  Nos.  I,  2,  .3>  4,  3,.  6,  7,  and  S,  .whioh  had  all 
been  exposed  to  frost,  yielded  more  than  a  single  stem.   , 
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Researches  relalvtg  to  the  Oxydafion  of  Iwn. 

By  M,  Darso. 

•  • 

(Concluded  from  Page  47.) 

■» 
Injhtence  of  flic  Air  on  Solutions  qf  Iron. 

/V.LL  the  false  impressions  tliat  have  prevailed,,  respect- 
JDg  iron,  in  the  pneumatic  theory,  arise  from  having 
attributed  tlie  colour,:  and  other  properties  which  distin- 
guish the  green  and  red  salts  from  each  oth^r,  to  a  dif- 
ference of  oxvffeiiation.  This  difference  once  established 
ia  principle,  nothing  was  more  oatuVal  than  to  impute  to 
the  same  caUse  the  transition  of  the  salts  of  iron  frona 
red  to  green,  by  their  exposure  to  t}«e  air,  especially  as 
the  circumstances  which  sometimes  accompany  this  phe- 
nomenon are  peculiarly  favourable  to  such  an  inter- 
pretation. 

The  authority  of  Scheele  has  given  additional  weight' 
to  this  illusion.  This  celebrated  chemist  has  observed, 
that  by  dissolving  some  green  sulphate  of  iron  in  water, 
'there  usually  remains  a  deposit  of  green  *  oxyd,  which 
*be  concludes  is  occasioned  by  the  air  contained  in  the 
water  super-oxydizing  a  part  of  the  green  oxyd,  and 
thus  becoming  red,  its  saturating  power  is  augmented, 
and  causes  the  precipitate.  He  then  gives  this  process 
as  a  method  of  estimating  the  quantity  of  air  contained  in 
any  water  whatever.  Although  I  have  great  respect  for 
the  authority  of  this  illustrious  chemist,  I  beg  leave  to 
observe,    that  even  supposing  this   phenomenon   to  be 

I 

owing  to  a  super-oxydation  by  the  air  contained  in  the 
water,  the  method  of  estimating  the  quantity  by  this 
means  is  not  accurate,, because  the  quantity  of  the  precis 
pitate  would  not  depend  solely  on  the  quantity  of  red 

♦  We  apprehend  this  shauW  be  red. 

oxyd 
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oxyd  formed  by  the  air,  but  rather  on  the  degtee  of 
acidity  of  tbe  sulphate,  which,  according  to  the  opK 
uion  of  Scheeie,  ^^e  must  suppose  to  be  always  uni* 
form ;  bqt  this  supposition  hi  cbntradtcted  by  experi* 
menl«  Thus,  supposing  the  super-o&ydixing  actioii 
of  the  air,  a  pint,  of  water  poured  into  a  pound  of 
very  acid,  green  sulphate,  would  leave  fi6  dejposit  at 
all ;  whilst  a  pint  of  the  same  water,  p6ured  intb  anbw 
tber  green  sulphate,  having  little  or  no  a<iid,  would 
leave  a  depcsit  rather  abundant.  Besides,  tht  explic&w 
tion  of  this  phenomenon  is  faulty  in  itself^  because  it 
takes  place  as  well  with  water  which  is  perfectly  fre^ 
from  air  as  that  which  is  aih^ted.  ,  X  made  codd* 
parative  experiments  on  this  fact  'with  two  fequai  part* 
of  distilled  water,  the  one  perfectly  purified  from  air, 
and  the  other  artificially  saturated  with  it ;  the  results 
were  always  the  same.  If  the  crystals  of  sulphate  that  I 
employed  were  white,  there  was  no  deposit ;  but  if  they 
were  green,  it  formed  a  deposit  that  was  uf  equal  bnik  \A 
the  one  as  in  tl)e  other  of  these  solutions ;  so  that  thil 
process  of  Scheele  is  calculated  rather  to  discover,  to  u. 
certain  degree,  the  acidity  of  the  greensalts  of  iron^  than* 
to  appreciate  the  air  contained  in  the  water. 

It  may  be  objected  to  this,  that,  according  to  the  ex- 
{)eriments  of  Dr.  Carradori,  boflcd  water  always  retains 
a  little  air  ;  but,  besides  that  I  have  lately  repeated  this 
experiment  with  water  purified  from  air,  by  Carradori^s 
Aiethod ,  and  that  the  success  has  been  the  sam^,  the  ex- 
periments of  Henry,  Humboldt,  Gay  Lussac,  and  particu- 
Jarly  of  Daltou,  on  the  absorption  of  gas  by  ^ater,  ter-' 
ihinate  this  discussion  without  farther  demonstration^ 
According  to  Dalton,  to  whom  I  refer  because  he  was 
more  immediately  occupied  whit  this  object,  water  satu-. 
rated  with  atnuispberic  air  contains  but  2^012  tolOO  of 

its 
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its  bulk,  of  which  0,773  is  oxygen  and  1,234  azote. 
Consequently  100  cubic  inphes  of  water  contain  nearly 
two^tbirds  of  an  inch  of  oxygen.  Mow  if  we  consider 
that  the  greatest  |^art  of  this  gas  is  dis^nt^ag^d  by  ebulli* 
tion,  and  if,  besides^  correction  be  made  for  the  betero- 
geneoi|s  substances,  wbit;h|  according  to  Lambert  ^nd 
^ussure,  always  contain  air^  we  sh^all  see  that  the  in«> 
iluence  of  the  ojcygen  contained  in  the  water,  ^yen  when 
we  suppose  the  water  to  be  saturated  with  it,  }s  nugatory 
in  the  present  case:  foi:  if  wf»  pour  a  gneen. salt  o^  iron 
with  excess  of  oxyd  |nto  100  cubic,  inches  of  wafer  at 
.60^,  it  will  foro)  ^  precipitate  of  at  least  fifteen  or  twenty 
graiq^:  of  red .  oxyd,  which  cannot  proceed  from  the 
pxygeq  qf  ^he  air  contained  in  the  wa^er. 

In  addition  to  this  experiment,  anc)  the  f<^cts  that  the 
ammoniacal  solution  pf  the  greep  sulphate  plianges  (o  tl^e 
fed  witliout  giving  any  sjgns  of  the  pr^senpe  of  pxygen, 
and  that  the  precipi^te  which^  although  pxppspd  to  the 
Vir  for  a  inontb,  did  nqt.adv^nc^e  i^s  oxygenation  0,01, 
I  made  several  other  pxperi(per)ts  to  ^hp  sar^e  end,  and 
they  have  s^l  demonstrated  that  |he  supe^^p^^ydizing  ac- 
tion of  theaif  uppn  solutions  ot  iron  is  pf  po  effect,  at 
Jeast  at  the  usual  t|smperature  of  the  >atmosph^re.  I  shall 
l^late  two  of  thpsp  expenmcpts,  wbij;})  I  l>e|iev:e  tq  be  tfa^ 
most  conclusive. 

1.  I  dissolved,  ip  circumstances  perfectly  sipil^r,  t^<| 
equal  parts  pf  iron :  }  put  one  of  these  solutions  into  a 
•  glass  jar  pf  three  ipches  diafjictei:,  find  I  thei)  p1unge4 
into  it  one  end  i{f  a  \^n\,  t^ibe,  fb^t  ^9  t^ni|inated  by  a 
liall,  pierced  wjtli  f»mail  bqjes,  like  a  wateringwpot  *, 
through  which  I  f/Liised  the  atmospiieric  air  to  pa^s  for 
^ven  hour*  ^ith  some  intervals.     At  the  end  of  tliiee 

*  I  tbfoifght  by  thift  meaiMi  lo  incretn;  Uk  poiia$  of  cou|i||it  of  itif 
Wf  t!Er  wiih  tlMto|ty4*  ^ 
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days  1  coroiiJared  theate  W6  aoldtions  by  difl«i^tili^ii» ; 
atod  I  fQund  tliat  tlie  soldtion  which  ba4  bden  aerated  wai 
perfectly  equal  to  the  other,  ^bfch  wifs  not  Miti^ib{y  zU 
iertdy  iilthotfgh  tlie  tem(>efature  wks  at  lifi.  ^.  t  ^ab 
caused,  i!rith  the  help  of  an  Itppiaimciis,  mearfy  the  94m^% 
three  pints  of  oxygenated  gas,  to  pass  through  a  ^olntioi^ 
of  ten  grains  of  iron;  and  itlthpagb  the  teni]peratafe 
was  at  25%  this  gas  had  no  efiPeot  oh  the'solmbti. 

Onth^  Cdowrmgifthe  Gr^en  Oxyi. 

"by  poiiring  sdHie'drops  of ^Hlt;iAt  into  a  solution  Hf  irot^ 
sv  little  diluted,  I  observed  that  ^^  inofecJiije  of  o^yd 
^inras  formed  of  a  pelli^^le  elctrem^ly  thin, '  whidi  inclosisd 
some  kind  of  Auid ;  and  laocottntedfoc  the  gf^ti  ^lour 
by  the  diiference  of  density  betw6eq  this  |>el}icle  and  the 
fluid  that  it  contained.  I  also  attribntiid  to  the  breaking  df 
these  Tesictes,  by  the  expansion  of  the  fiuid  contained  In 
them,  the  alteration  in  the  green  solutions  i^hieii exposed 
for  some  days  to  a  teinperature  of  20*,    I  aliso  attributed 
to  the  pressure  exercised  on  these  vestohe^s  the  fact,  that 
these  sanf^e  solutions  underwent  no  change  in  bottles  quite 
full  and  well  coi'ked  ;  but  I  could  not  reconcile  #ith  t&i^ 
theory  the  changes  produced  in  grben  ^lutions  of  ironi 
by  oxygenated  muriatic  acid,  and  those  which  suiphqreted 
hydrogen  occasioned  in  the  red  solutions.    The  kiatui*e^ 
of  the  constituent  principles  of  thc^e  re-aqtires  renders 
the  ipode  of  action  which  has  been  iittributed  Iq^  theni  so 
plansible  in  these  two  experimepts,  that  I  should  have 
assented  to  it  if  all '  the  fdcts  tha^t  I  have  related  had  not 
before  apprised  me  that  oxygen  has  ho  ini^oence  on  the 
gre^n  or  red  .colour  of  the  oxyds  of  iron.    I  thet^e^re 
intended  making  some  expetiments  for  the  pui^poae  of 
observing  the  manner  in  which  these  two  re-agents  act, 
when  I  recbllected  a  fact,  observed  ^t  the  commeni:eg»ent 
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those  errm  iato  whipli  I  h^A  prsvioady  falfeq. 

|n«U  iheii^oD  tbal  I iMm  hitberto  uned  in  my  e4pp^« 
iBMts,  I  haiBe  fcHiiul  a  sitbitaoce  in  the  form  of  a  while 
pr^eiplMey  wUck  lenaaiis  uncbaiiged  by  ^xpo$ure  to  the 
^»  yields  by  pfupaiate  ol  i^ouah  an  e«ieniJ4  green  pre* 
cipttate,  and  is,  I  believe,  what  Bei^QMin  naiped  si^triie^ 
rafber  than  |Sho8pba(b»  tt  ilOQ,  Qn  ih^  other  band,  I 
obtained  froM  sme  Bed  saha  of  iron  a.  "frbite  pr^icipit^te^ 
that  sometimes  orysiaUfaed  in  leaves^  very  lojft  to  (b^ 
tencii,  wbUth  tbe  nuxt  ioifgof^a^  nin«raiag»t  woald 
mistake  far  tifae  chaUc  dF  Bfiancm^  and  vhicb  is  nothing 
more  than  a  sak  of  ires  ^Ih  ejEvsem  of  oxyd.  I  then  be- 
lieved that  these  two  sabstaoees  were  homqgi^i^us,  and 
tlmt  both  were  magMsia,  whidh  was  only  an  oxyd  of  iron 
carried  to  its  ^nULxirn^wn  of  ^xydatioii.  Even  th^  n^qne  of 
this  earth  enQonrJE^g;!!!^  my  Siosion,  wbii:b  w^s  al3P  con- 
firmed by  tbe  opinions  of  ebe3mist$  wb^  baye  prece4ed 
me,  respecting  the  transmatalion  of  metals  iptp  earths.  I 
deferred  this  reseauach  to  another  tim9>  but  |  made  as  I 
went  (Ml  some  experunents  ea  pnagnest^^  apd  p^ceived 
tbat  by  ti^ating  tbe  solutioas  of  this  wt^  with  sut« 
phureted  hydrogen,  it  awarded  pre^ipitftt^s  sknilfir  to  the 
green  oxy^  sS  irpn. 

Akhongh  my  subsequent  resesrclies  on  iron  apprised 
aie  that  none  of  these  sub$t9iipi^  w«rf*  mftgo^esia,  yet  the 
^colour  produced  by  sulpbur^ed  Jiydrogen  in  this  e^rth 
was  a.  fact  for  whicj)  I  inust  s^ftqrwards  accotiqt,  and 
which,  en  reconsideration,  caused  me  to  suppose  that 
tlie  sulphurated  hydrogen  might  possibly  hare  a  mode 
^  >Ctinig  different  from,  those  which  are  known.  >  I  was 
eager  $9  m^be  this  experiment,  not  only  oh  magnesia,  but 
on  lime  and  s|kimine ;  and  I  saw  in  f^ct  that  the  soluble 
ealts  of  these  three  «artbs,  treated  with  suIphiircMied  hy- 
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^i^ogen,  gkve  precipitates  perfectly  mmilar  to  die  greefl 
ox}d  of  iron*.  These  predipitates,  exposed  to  the  air^ 
resume  their  white  colour  iti  a  little  time^  if  not  agi^ 
tilted ;  but  motion  considerably,  hastens  this  transitioo^ 
dnd  it  is  a  farther  assimilation  of  these  precipitates,  and 
those  yielded  by  the  red  salts  of  iron,  treated  abb  with 
sulphureted  hydrogen; 

These  gV^eh  and  e^trthy  precipitates  aHs  not  hydro* 
sulphurets,  as  knight  be  supposed^but  i&yc/rttrvf  tbatre* 
tain  probably  a  little  acid  ;  and  tiie  proof  of  it  is,  that  tbcjr 
are  decomposed  by  oxygenated  muriatic  acid,  witbont 
leaving  any  traces  of  sulphur;,  and  that  redissoived  by: 
the  acids  they  preserve  their  -green  colour,  and  other 
usual  properties ;  which  could  not  happen  if  they  werd 
bydro-sulphurets,  which  would  have  been  immediately 
decomposed  by  the  acids* 

By  these  elucidations  the  tolour  of  the  green  oxyd  of 
iton,  and  that  which  it  ri^eites  from  the  muriatic  acidi 
are  accounted  for.  .  No  green  oxyd  is  ever  formed  but 
when  hydrogen  is  set  free,  and  consequently  a  part  of 
thi^  hydr()gen  remains  engaged  in  the  oxyd,  and  gives  td 
h  the  green  colour,  and  the  property  of  being  less  solu* 
ble  in  water,  or  more  erystaliisable.  This  property  of 
I'eridering  a  salt  more  erystaliisable  by  la  principle  so  lit^ 
tie  dense  as  hydrogen,  appears  at  first  sight  very  extrai. 
6rdinary ;  but  it  is  confirmed  by  the  super-oxygenated 
muriate  of  potash,  the  oxygen  of  whieh  renders  it  two  oir 
three  times  less  soluble  thaA  the  simple  muriate. 

*  It  requires  a  ceriain  decree  of  tSkfierieli^te  to  tucceed  in  this  expc^ 

Viment  *,  but  I  have  not  repeated  it  enough  to  l)e  enabled  to  give  certain 

'*  J 

t)ire6iion9.  I  left  some  sulphurated  h^'drogen  for  an  hour  in  contact 
\viih  sulphate  of  magnesia  before  it  precipitated.  SometiiDes  the  pred* 
fiiiBtc  becomes  »>reen  even  in  the  act  of  precipitation  |  at  other  tiiues  it 
is  not  greea  unlit  some  inomcnti  afterwardi* 

Th* 
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The  oxygenated  muriatic  acid  acts  then  upon  a  greea^ 
telr^of  iron  sus  it  aets  upon  sulpbureted  hydrogen^  pbos* 
phoreted  hydrogen,  &c.  It  deprives  the  oxyd,  of  the  by- 
drogen  with  which  it  is  combined,  as  it  likewise  does  the 
sulphur' and  the  phosphorus:  which  at  ttie  same  timtt 
proves  that-  the  hydrogen  is  in  the  oxyd  of  iron,  in  a 
Itate  of  expansion  different  from  that  in  wtitch  it  existi 
when  it  is  uncombined,  since  jn  this  state  it  does  not 
combine  with  the  oxygenated  muriatic  acid  at  the  tem« 
perature  of  the  atmosphere. 

The  hydrogen  is  also  perceptible^  from  the  disagree* 
able  odour  that  exhales  from  a  concentrated  solution  of 
iron  when  a  fixed  *  alkali  is  poured  into  it,  and  the  glasa 
is  a  little  sbuken.  It  cannot  be  alledged,  that  this  odour 
Is  owing  to  some  globules  of  hydrogeu  -that  have  remain* 
•d  engaged  mechanically  in  the  solution,  since  the  same 
phenomenon*  takes  place  when  these  solutions  have  been 
previously  boiled.  If  these  solutions  be  diluted  with  six 
or  eight  times  their  bulk  of  water  at  50  or  ^o"^^  and  if^ 
whilst  the  alkali  is  pouring  in,  it  be  stirred  with  a  glass 
rod,  the  odour  is  very  powerful^  and  it  <:ontinues  as  long^ 
as  any  atoms  of  green  oxyd  remain  in  the  precipitate ;  so 
that  even  when  the  precipitate  is  not  perceptible,  it  may 
be  easily  discovered  by  this  method  if  the  aolution  be 
'green  or  red. 

When  a  little  green  sulphate,  very  much  concentrated^ 
Is  precipitated  in  a  bottle,  like  that  wh'ch  forms  a  white 
precipitate,  if  it  be  afterwards  ^corked  up  and  the  bottle 
Bbaken,  we  may  observe  that  the  gas  augments,  and  if 
the  stopper  be  fiot  well  adjusted  it  will  fly  out,  notwith* 
standing  the  temperature  be  always  the  same.  If  we 
afterwards  examine  the  air  of  the  bottle  We  shall  find  that 

*  Because  the  odour  of  ammonia  disguisea  that  of  the  hydrogen. 

it 


it  cxtmgiiishes  eandlcd^  or  that  it  detomlcs,  II  i%  kMl^fl 
tfai^jtbe  hydrogen  poMM»$  tbis  pruperlgr  according  as  ii 
w*piire  or  combined  widi  qtber  piinciplo4^  and  ifc  is  YCfjl 
Iticelj  tkat  it  has  a  little  irte  in  sedation^  as  tbtve  iSfls* 
iMMtim^  zmc  and  afsamt* 

.In  ofder  to  be  furrier  assarod  of  iba  {Mresenee  «f  h9r« 
Aro{|^9  and  of  its  infiiftence  on  tba  sabs  of  iron,  I  pml 
into  a  tiibalalad  retdrt  {(to  which  was  adaptad  a  saiatt 
iteipient  and  a  bent  tube,  ono  end  of  which  iriras  ioMMffasd 
in  water)  a  portion  of  green  sulphate  of  iron  quite  ftesb^ 
wbkb  I  bad  previousty  boiled  for  half  an  hour  ta  remove 
fdl  the  hydrogen  that  il  mechanically  retained.  I  afi^«« 
^wafds  precipitated  the  solution  with  caustic  aoda,  verjr 
nuch  diluted  with  boiling  water.  As  soon  as  the  mixture 
arrived  al  ebullition,  it  disengaged  a  gas  with  the  sesell 
ef  liydrogen,  which  also  detonated  at  the  appreaeh  ef  a 
candle.  £ren  the  water  >of  the  poeumatoU^otical  app«% 
satos  acquired  the  odour  and  savour  ef  the  hydrc^eii 
diseiq^aged  from  the  sokitioas  of  iron. 

With  the  intention  of  disengaging  all  the  hydfogen,  of 
of  making  all  the  oxyd  red,  I  continued  the  distiUatioii^ 
and  the  mass  was  scarcely  dry,  when  the  retort  burst,  and 
I  found  in  it  more  than  300  grains  of  red  oxyd,  and  a 
linle  green  oxyd  that  occupied  the  bottom  ef  the  retort. 
.The  pressure  of  the  fed  oxyd,  and  that  of  the  sulphate^of 
soda  that  4:overed  the  green  oxyd,  had  prevented  the  dis- 
engagement of  the  hydrogen  from  the  Islier.    , 

I  shall  tarther  add,  in  support  of  my  optnioii,  two 
facts  whfcb,  although  less  direct  than  the  above,  will  yet 
have  much  weight.  If,  when  oxygenated  muriatic  a^id 
•Ef  poured  upon  -a  green  solution,  the  oxygen  of  tbe  latter 
combines  with  the  oxyd  of  iron,  there  should  be  a  gveat 
disengagement  of  caloric,  considerin'g  the  state  of  ex- 
pansion of  the  oxygen  in  the  oxygenated  muriatic  acid, 

«  and 


4MUi«A«t  fwMcif  to  the  OJ/^fimonj^Jtm,  -  m 

md  the  fixed  nature  ^  the  fed  oxyd,  of  which  the 
greatest  fire  of  eur  furnace^  eaniidt  volatilise  a  partiek. 
Now,  I  am  assiared  by  seveDd  expeviments  (hat  the  <M^ 
nktion  of  temperature  is  soarcdy  sensible.  This  feeble 
disengagemeitt  of  caloric  agvfies  with  the  eambiiiaUeQ  of 
the  hjrdro^n,  io  the  hydrure  of  iron,  and  of  the  esygeii 
in  the  oixygenated  muriatic  acid,  becatise  these  gaoea,  in 
these  two  combinations,  ate  almost  as  m^eh  4ilatcid  ea 
iriieft  they  foroaed  w^ter. 

Lastly,  if  the  action  of  the  sulphurated  hydro^o  upon 
a  red  solotion  of  iron  be  only  to  bring  the  iatterto  the 
dime  degree  of  oxygenation  as  the  ordinary  grieen  seiii- 
tioas,  its  properties  ought  to  be  the  same ;  but,  <m  the 
isontrary,  we  see  that  the  green  solutions  madel^-sul- 
phureted  hydrogen,  when  exposed  to  the  air,  chi^qgefa- 
pidiy  to  the  red  ;  when  heated  for  a  quarter  of  an  ho<i|r^ 
they  become  entirely  red,  which  is  not  the  case  w|^  the 
ordinary  salts  when  th^y  are  fre^b.     They  ^re  no  longer 
icpystaliissable,  and  their  precipitates  pban^e  with  much 
more  rapidity  tl^n  those  of  ordinary  solutions* 

I  dissolved  6  grains  of  iron  in  muriatic  acid »  cold ;  ^nd 
gt  the  same  time,  in  a  separate  vessel,  6  other  gn^ins  o^ 
red  oxyd,  which  I  had  previously  saturated  with  solf^u* 
reted  hydfogen.  At  the  end  of  four  hours  I  precipitate 
4hese  two  solutioifs  by  an  alkali ;  and  J  peroeived  that  the 
precipitate  of  the  men  solution,  by  sulphoreted  hydso* 
gen,  changed  to  the  red  with  the  greatest  rapidity.  By 
decanting  the  fioatibg  liquor,  find  pouring  wa^r  upOn 
the  oxyd  from  soipe  h^ght,  it  changed  all  at  once  to  die 
red ;  whereas  the  precipitates  of  the  oAet  solution  r e- 
lasted  thjs  test.  The  green  oxyd,  by  sulpbureted  hydro- 
gei^i  re-dissolved  in  muriatic  acid,  precipitates  red  ;  or  at 
lesist  this  effect  takes  place  at  the  end  of  two  solutions. 
7^0  ordinary,  gveeofoxyds  of  irOHi  when  thf^y  are^ifi^shy 
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presenre  tbeif  colour  even  after  five  or  six  dissolutions  k| 
the  acids,  which  undoubtedly  tends  to  prove  that,  in  tho 
ordii^ary  green  solutions  of  iron,  the  hydrc^en  combine^ 
with  the  iron  in  the  nascent  state  in  very  dense  gas  ;  and 
it  forms  a  combination  more  solid  than  that  of  the. red 
oxyd  with  hydrogen,  furnished  by  sulpbureted  hydrogen* 
If  the  green  oxyds  of  iron  are  hydrures,  as  I  think  they 
are,  it  is  very  easy  to  account  for  the  alteration  in  the 
green  salts  of  iron  exposed  to  the  air.  It  is  not  surprising 
that  hydrogen,  combined  with  the  oxyd  of  iron,  v61a<* 
tilizes  spontaneously  at  a  temperature  above  10  degrees. 
Almost  all  combinations,  into  which  hydmgen  enters,  are^ 
decomposed  in  the  same  manner,  particukirly  when  they 
are  dissolved  in  water,  such  as  sulplmreted,  phosphor, 
reted,  and  carbonated  hydrogen.  All  the  vegetable  acids 
.are  likewise  spontaneously  decomposed  when  tbey  are 

•  dissolved  in  water ;  alcohol  also  suffers  this  decompositioi^ 
when  diluted  with  water.     The  atmospheric  air  has  no 

i  mora  influence  on  these  phenqmena  than  on  t^iose  of  fer- 
mentation and  putrefaction.  All  these  operations  require 
open  vessels,  because  tbey  disengage  diOerent  kinds,  of 
gas,  which,  if  impeded  by  any  pressure  whatever,  arr^t 
the  progress  of  the  operation . 

I -regard  the  experiments  related  in  tbistnenioir.  oixry 
9CS  the  rough  draught  of  a  mure  extended  and  deeply  cos- 
sidered  work  ;  but  as  different  circumstances  have  occa- 

*  sioned  me  to  defer  this  worK  for  a  year,  and  as  it  i^  very 
^doubtftd-that  I  ihall  be  alrb  to  attend -to  it  for  some  tima 

to  come,^  (am  desirous  of  annoniiciug  these  f4Ct$  for  Uiq 
use  of  cfaemtst$*    .    *  :       . 

Inferences  proceeding  from  this  Men\oir,       * 

1.  All  oxyds  of  h'on  fsoluble  in  acids  are  red  ;  and  al« 

tht>u^h  tbeir  proportion  of  oxygen  varie%  ficom  0>1 5  to  be- 
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yond  0,?0,  thei'  are  not  distinguishable  by  any  of  the 
means  {iithovto  einploved  in  chemistry. 

2.  Tiie  white  oxjJ  of  iron  is  a  salt  with  excess  of 
oxvd. 

3.  T'le  green  oxyd  is  not  i^/ particular  oxyd,  but  an 
hvdnire,  or  the  combination  of  the  red  oxyd  with  hy- 
drogcn. 

4.  The  atmospheric  air  has  no  influence  on  solutions 
of  ii'on,  at  least  at  the  usual  tenipciatur^  of  the  ^tnio*^ 
sphere. 

5.  The  saturation  of  oxygen  in  the  oxyds  of  iron  does 
not  destroy  their  magnetism ,  as  it  has  been  hitherto  pre- 
tended. All  oxyd  of  iron  is  magnetic,  or  is  capable  of 
becoming  so,  without  losing  an  atom  of  oxygen* 


NotC'-^lt  has  been  long  observed  that  the  magnetism 
,is  weakened  or  disappears  entinely  in  the  oxyds  of  iron.. 
At  dicfcrent  periods  tiiis  phenomenon  has  been  accounted 
for  according  to  the  light  in  which  the  pietallic  calxes. 
were  viewed.  Before  the  pneumatic  theory*  was  promuU 
gated,  the  magnetism  was  attributed  to  phlocriston.  After 
the  labours  of  Lavoisier  had  taught  that  the  formation 
of  the  metallic  calxes  was  owing  to  the  combination  of 
oxygen  with  the  metals,  it  was  naturally  concluded  that 
o^yi^en  affected  the  -  magnetism  ;  and  as,  on  the  other* 
hand,  facts  appeared  to  prove  that  there  was  no  magne- 
tism in  oxyds  very  njuch  charged  with  oxygen,  it  was 
established  as  a  principle,  th^t  oxyds  at  the  maximum^ 
or  red  oxyd,  were  not  magnetic'  This  principle,  which 
docs  not  agree  with  the  fact  that  I  have  related,  has  em- 
barrassed sevjpral  piiilosophers  in  the  interpretation  pf 
some  phenomena*  7'he  ceJebrateil  Baron  de  Humboldt,, 
wjjio  discovered  the  magnetic  polarity  in  the  serpentine 
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fttone,  could  not  account  for  this  property  in  a  mineral, 
which  by  analysis  contained  only  oxyd  super-oxy dated, 
or  at  the  maximum  i     M.  Guy  ton  observes  on  this  occa^ 
sion,  that  the  word  swper -oxy dated ^  which  the  Baron  uses, 
is  inaccurate,  because  the  two  properties  of  being  super- 
oxydated  and  magnetic  are  mcompatible;  and  that  the 
magnetic  properties  of  the  serpentine  stone  of  Saxe,  and 
other^  minerals    ^hich  do  not  give  the  green  oxyd  by 
analysis,  should  lead  us  to  suppose  there  were  interme- 
diate oxydations  of  iron,     M.  Hauy,,to  whom  we  owe 
some  very  perspicuous  elucidations  of  magnetism,  waS 
also  misled  by  the  prevailing  opinion  of  other  chemifts  ; 
and  in  seeking  to  account  for  the  magnetism  acquired  by 
some  red  oxyds  of  iron  when  strongly  heated,  says,  that 
it  supports  the  idea  that  heat  reduces  some  particles  of 
dxi/d,  at  the  same  tivie  that  it  secgnds  the  magnetic  action  of 
the  globe f  &c, 

I  myself  at  first  subscribed  to  authorities  so  respectable, 
and  because,  as  Bacon  says,  oportet  ediscentem  credere^ 
and  especially  as  at  the  commencement  of  the  researches, 
I  had  tried  several  red  oxyds  obtained  from  different  so- 
lutions of  iron,  as  well  as  several  aperitive  saf^ons  of. 
Mars,  whitth  gave  not  the  slightest  sign  of  magnetism  ; 
but  as  by  the  sequel  1  perceived  that  pxyds  very  much 
charged  with  oxygen,^  such  as  those  that  contain  0,50  and 
$^^  preserved  their  magnetism,  whilst  the  others  which 
bad  scarcely  20  (those  obtained  from  green  solutions,  of 
which  I  shaH  speak  at  the  conclusion  of  this  memoir) 
were  not  attractable,  I  concluded  there  was  sonxe  other 
cause  which  acted  together  with  the' oxygen,  or  perhaps 
exclusively,  in  destroying  the  magnetism.*  In  reflecting 
on  the  circumstances  that  attend  the  formation  of  all 
these  different  oxyds,  I  suspected  that  in  these  pheno^ 
meoa,  as  in  most  of  tnose  to  which  the  oxyds  of  iron 

yield, 
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yield,  influence  has  been  ascribed  to  the  oxygen,  and 
effects  attributed  to  it,  which  do  not  belohg  to  it.  If  the 
loss  of  the  magnetism  in  some  red  oxyds  of  iron  be  not 
occasioned  by  their  extreme  divisibility,  it  has  at  least  ^ 
mach  more  obvious  influence  than  the  oxygen* 

When  the  magnetic  oxyd  of  which  I  have  spoken  i^ 
precipitated  by  concentrated  alkalies,    and  without  di« 
luting  the  solution  with  much  water,  the  precipitate  i4v 
brown,  more  or  less  dark ;  it  is  not  changed  by  drying  ill 
the  air,  and  it  is  very  evidently  magnetic*    If  on  the  con* 
trary,  the  solution  and  the  alkalies  be  diluted  with  wate^ 
that  has  been  boiled  for  a  long  time,  in  order  to  reiiiov^ 
ftU  sosfjicion  of  supei^-oxydation,  the  precipitate  is  red, 
like  all  those  that  are  denominated  at  the  maximum ;  and 
if  it  be  dried  in  the  air,  or  by  a  gentle  heat  lik^the  pre- 
cedirtgj  it  gives  no  signs  of  magnetisirt.     Now  we  cannot 
attribute  this  difference  of  colour  and  of  magnetism  to  d  . 
different  proportion  of  oxygen,  since  by  making  this  ex- 
periment ort  two  equal  parts  of  oxyd,  we  see  that  th^ 
l^eight  of  the  red  oxyd  is  the  same  as  that  of  the  mag- 
netic.     The  difference  of  magnetism,    therefore,    lik^ 
iliat  of  colour,  is  owing  to  the  difference  pf  appfor^ima- 
tion  ot  density  in  the  molcQules  of  the  tw6  precipitates. 
Indeed,  when  the  solittion  is  concentrated,  the  mole^ 
,  cules  of  oxyd  touch,  or  at  least  they  are  much  nearer  t6 
te6h  oth^r  than  when  the  solution  is  diluted  wfth  waiter ; 
ftnrf  this  difference  of  approximation  is  owing  t6  the  bulk 
o(  the  two  solutions^,  since  the  distribution  of  the  oxyd  is 
in  both  cases  ttte  same.     Let  us  suppofe  this  difference  of 
afpproximation  to  be  as  one  to  ten,  or,  what  amounts  t6 
the  same,  the  tlitckness  of  tbe  columns  of  liquid,  that  se- 
parate the  molecules,  to  be  one-tenthof  a  line  in  the 
ebncentrated  solution^  whilst  it  will  be  the  thickness  of 
an  entire  line  in  that  which  is  diluted  with  water ;  what 
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will  be  the  consequence  if  a  drop  of  alkali  touches  any 
point  whatever  of  the  concentrated  solution  ?  The  alkali 
will  occ^asion  the  precipitation  of  a  certain  number  of 
molecules  of  oxyd,  which  at  first  will  be  one-tehth  of  a 
line  apart,  as  when  they  were  coriibined  with  the  acids; 
l^ut  their  weight,' assisted  by  the  pressure  of  the  atmo-^ 
sphere  and  by  that  of  the  solution,  is  capable  of  over- 
^powering  the  resistance  which  the  snoall  quantity  of  liquid 
that  separates  them  opposes  to  their  approximation. 
Hence  it  is  that  this  precipitate  is  blackish,  preserves  its 
magnetism,  and  at  the  end  of  some  minutes  is  not  soluble 
in  muriatic  acid  in  the  cold. 

>  In  the  solution  much  diluted  with  water,  although  the 
alkali  determines  the  fall  of  an  equal  number  of  mole- 
cules, and  although  their  weight  and  the  pressure  acts  in 
tl^e  same  manner,  as  che  resistance  that  the  liquid  op^ 
poses  to  them  is  ten  times  greater,  tlje  approximation 
cannot  be  so  complete. 

Besides,  when  iron  filings,  extremely  small,  are  caK 
cined,  and  divided  in  the  course  of  the  operation,  until 
they  have  taken  up  1.5"  of  oxygen,  a  very  fine  red  pow- 
der  is  obtained,  which  is  much  less  magnetic  than  tl)e 
oxyds  of  30  and  40  obtained  by  the  ordinary  process  *f 
a1th<.'Ugh  they  contain  only  the  few  hundredths  of  ox- 
ygen indicated. 

In  short,  the  red  precipitates  of  solutions  of  iron,  mid  ' 
most  of  the  aperitive  safrons  of  Mars,  after  being  well 
dried  give  no  signs  of  magnetism  ;  but,  if  they  be.  sub^* 
mitted  to  a  brisk  five  for  some  time,  their  bulk  diminishen, 
then  oolour  is  deeper,  and  tiieir  magnetism  decided. 
Now  it  cannot  be  said  in  this  case,  that  the  nuignetism 

•  That  is  with  the  ordinary  filings^and  without  puUrr*'?  n  iu 

th«  course  of  ll.e  operation. 


•  I 


Rtsearches  relating  to  the  Oxydation  of  Iron.      1 3J 

is  owing  to  the  loss  of  oxygen,  since  the  experiments  of 
M.  Proast,  and  latterly  those  of  M.  Bertbollet,  have 
proved  that  these  oxyds,  exposed  to  the  strongest  heat  of 
our  furnaces,  da  not  lose  an  atom  of  their  oxygen. 

To  this  same  approximation  belongs  the  conversion  of 
red  crayons  into  magnets,  as  related  by  M.  Haiiy,  and 
the  magnetic  polarity  that  is  discoverable  in  alTthe  oxyds 
of  iron  heated  by  the  blow-pipe,  as  Lelievre  observes. 
Besides,  the  weakening  of  the  magnetic  properly  by  the 
division,  and  even  the  absolute  suspension  of  its  ei!ects^ 
is  a  consequence  of  the  theory,  or  rather  of  the  ideas 
that  we  entertam  of  magnetism.  Although  I  am  not 
acquainted  with  aiiy  accurate  experiments  which  prove 
that  the  magnetism  acts  in  direct  proportion  to  the  size 
of  the  mass,  yet  numberless  facts  attest  that  it  is  subjected 
tb  this  law.  It  is  well  known  that  a  magnetic  bar,  eight 
inciies  long,  and  one  thick,  is  more  powerful  than  anotbeif 
of  hiilf  these  dimensions. 

The  two  hypotheses  which  influence  the  terrestrial 
magnetism  are  also  subject  to  this  law.  It  is  by  virtue 
of  tlieir  immense  size  that  the  iron  mines  attract  at  suck 
prodigious  distances.  Without  this  law,  we  cannot  ac» 
count  for  this  phenomenon.  Thus,  under  equal  circum- 
stances, a  grain  of  iron  will  have  a  magnetic  force  one 
hundred  times  greater  than  ^^^  of  a  grain,  and  one  thou- 
sand .  times  more  than  -nnr?)  ^^'  l'^^^  the  iraagiiiation 
can  easily  conceive  a  subdivision  by  which  the  magnetic 
-power  of  a  grain  of  iron  may  be  so  reduced,  and  its 
sphere  of  action  so  much  abridged,  that  the  attractive 
power  of  each  particle  is  not  only  incapable  of  extending 
through  the  space  that  separates  it  from  its  adjoining 
particle,  but  is  alsj  unable  to  give  signs  of  magnetism 
when  placed  in  contact  with  a  magnetic  needle.  An 
example  will  elucidate  this. 

*  Suppose 
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Suppose  that  I  present  tlie  Northern  pole  of  a  needle 
to  a  piece  of  iron  filing  ;  the.  Southern  fluid  of  the  latteif 
frill  be  attracted  to  the  extremity  nearest  to  the  needtei 
vhilst  its  Northern  fluid  will  ebb  to  the  opposite  cxtre* 
mity.  But,  a»  inhere  is  a  difference  sufficiently  appre- 
ciable between  the  distance  at  which  the  Northern  pole  of 
the  needle  act&  upon  the  two  fluids  of  the  bit  of  ii*oR^ 
the  Southern  force  of  which  will  preirail  oVer  the  Northern 
force,  and,  by  virtue  of  this  preponderance^  will  ap*» 
prouch  the  needle ;  let  us  divide  this  piece  of  iron  su€<^ 
sessively  until  the  distance  betweefi  the  two  poies<^f  ond 
of  the  portions  be  &o  small^  that  to  tlie  eye  the  two  poleil 
appear  confounded  ;  then  the  difference  between  the  at4 
traction  and  the  repulsion  will  be  inappreciable^  a^d  tbd 
particle  will  give  no  signs  of  magnetism; 

Ii  may  be  ::»aid  that  this  developement  of  magnetism  iti 
oxydes  stronglv  heated  is  rather  because  thje  heat  weakens 
the  coercive  power  that  is  opposed  to  the  magnetism  % 
but,  besides  that. t 'lis  coercive  force  is  not  a  fact  so  well 
proved  as  the  approximation  of  these  oxyds  whenevef 
they  become  magnetic,  a  part  only  of  these  pheiiomena 
can  be  accounted  for  by  it  *  for^  in  the  oxyds  obtained 
by  precipitation,  which  can  be  rendered  n^agnetic  at  will^ 
BO  heat  is  eni ployed. 

Finally,  whatever  may  be  the  cause  of  this  pheno-* 
menon^  it  is  certain  that  the  oxyds  saturated  with  oxygen 
ar^  magnetic,  or  at  least  they  are.<!apabl6  of  becoming  so 
ivithout  losing  an  atom  of  oxygen  ;  yet  I  do  not  pretend 
to  say  that  a  given  quantity  of  iron  saturated  with  oxygen 
preserves  the  same  magnetic  power  that  it  possessed  be^ 
fore  it  was  oxygeiiated.  I  have  made  no  experiments  on 
tlus  {>aiBtv 
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HE  frequent  and  almost  inevitable  accidents  to  wbich 
the  cjrucibles  are  liable,  owing  to  the  winjd  from  the  beL 
lows,  made  it  desfrable  to  ascertain  whether  the  opera* 
tion  would  succeed  equally  well  in  reverberating  stcxves, 
1^  any  other  wind  furnace,  as  announced  by  M.  Clouet. 

W^  at  first  made  use  of  Maqquer's  furnace,  belonging 
to  one  of  the  iaiboratories  of  the  Polytechnic  school.  Al- 
though its  want  of  repair  did  not  permit  us  to  hope  for 
all  the  effect  it  was  constructed  to  produce,  a  pyrometer, 
placed  in  a  separate  crucible,  indicated  that  the  heat  had 
been  raised  to  151  degrees:  the  crucible  appeared  to  be 
neither  pierced  nor  split ;  yet  the  fusion  was  incomplete, 
and  even  a  portion  of  iron  remained  bare  above  the 
vitreous  luattef ,  without  any  possibility  of  discovering  the 
cause. 

We  at  first  resolved  to  repeat  the  experiment  in  a 
casting^furnace ;  M.  Lecour  willingly  permitted  us  to* 
operate  in  that  established  in  his  laboratory  :  the  success 
surpassed  our  expectations,  considering  the  small  capa- 
city of  this  furnace.  The  detailed  description- of  this 
operation  seems  to  us  to  be  the  best  method  of  explain- 
ing its  object,  since  it  tends  to  establish  the  possibility  of 
its  execution  in  the  large  way,  and  to  form  the  basis  of 
this  new  art 

The  wind-furnace,  which  was  at  our  disposal  on  this 
occasion, ,  13  conslruQted  of  bricks ;    its  fire-place  is  a 

square 
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^  square  space  of  25  centimetres  each  in^erior  side  and  45 
Kigh,  terminated  below  by  a  grate  composed  of  square 
bars,  of  2T  millimetres,  and  raised  25  centimetres  above 
the  floor  of  the  ash-hole. 

The  fire-place  is  surmounted  by  an  iron  cover  moving 
upon  hinges,  and  inclined  backward  about  25  dej^rees. 

The  chimney  which  terminates  the  furnace  is  likewise 
composed  of  bricks  ;  it  cooimences  above  the  opening  of 
the  cover  or  door ;  it  forms  a  square,  whose  interior 
measures  25  centimetres  on  each  side,  which  narrows  to* 
\rards.l!je  top  ;  so  that  at  its  extremity  it  measures  no 
more  t.  an  twenty.  This  pipe  rises,  inchning  against  the 
wall,  to  t;.ir  een  decimetres  in  height.  There  it  joins 
a  large  chimney,  raised  about  15.  metres,  In  whicU  is 
inserted  a  regulator,  that  plays  when  the  furnace  is  in 
action. 

We  had  put  before-hand  in  a  Hessian  crucible  (15  cen- 
timetres in  height  and  8  in  diameter),  367  grammes  of 
small  drawn  iron  nails  and  245  grammes  of  a  mixture  of 
carbon. ite  of  lime  and  baked  clay  :  this  crucible  was 
place  i  on  its  support  in  the  middle  of  the  grate. 

At  one  of  the  angles  of  the  bottom  a  small  crucible  of 
Kaolin  was  placed,  furnished  with  its  cover,  and  inclosing 
two  of  Wedgwood's  pyrometric  pieces.  We  foresaw 
thcit  in  this  position  they  would  not  receive  the  same  de- 
<rree  of  heat  as  the  crucible  in  the  center  ;  but  it  was  a' 
meti)od  of  estimating  not  to  be  neglected. 

^Vhen  the  fire  was  first  lii^b'ed  it  was  kept  at  a  mode- 
nite  heat,  and  the  fusion  was  judged  complete  at  the  end 
of  an  hour  ;  the  vitreous  part  was  withdrawn,  and  the 
inf^ot  was  cast.  One  part  of  the  matter  remained  con- 
gealed  in  the  crucible,  because  too  much  time  was  spent 
in  taking  off  the  last  portions  of  glass  j  perhaps  also  it  re- 
q^iired  heating  a  quarter  of  an  hour  longer  \  but  the  piece 

by 


by  its  form  and  its  grain  left  no-  d^ubt  of  a  ^od-  fusion j 
and  a  perfect  conversion. 

One  of  tlie  two  pyrometic  pieces  that  were  placed  at 
the  angle  of  the  furnace  indicated  ISB  degrees^  and  the 
other  140  ;  from  which  we  judged  that  the  matter  in  tlMl 
large  crucible  had  received  aWout  ISO  degrees  of  beat. 

Perret  says  in  his  memoir  addressed  to  the  Soeiety  of 
Arts  at  Geneva,  that  cast-steel  is  judged  intractable  bj 
many  smiths ;  yet  it  is  possible  to  work,  it  by  attention 
and  address. 

M.  Clouet's  cast-steel  requires  precautions  particularly 
adapted  to  its  nature,  and  the  specimen  proves  that  it  i^ 
capable  of  being  forged ;  in  this  state;  although  its  gr^in  be 
not  improved  by  tempering,  it  will  bear  a  comparison  witK 
the  English  cast-steel.  We  likewise  had  a  small  piece  of 
iron  forged,  produced  by  fusion  in  a  wind-furnace ;  the 
grain  of  its  fracture,  after  having  been  forged,  fully  con-  v 
finned  the  judgment  we  bad  formed  from  its  appearance 
when  cast. 

The  ingots  presented  almost  always  in  their  ^cture 
little  cavities,  which  it  might  be  supposed  would  produce 
defects  at  the  forge  ;  but  as  they  are  clean,  and  free  from 
all  foreign  matter,  they  are  no  impediment  whatever  to 
the  re-runion  of  all  the  parts.  It  is,  beside^,  easy  to  pre- 
vent this  accident,  by  causing  it  to  cool  more  slowly  in 
the  ingot-mould  ;  all  which  will  naturally  take  place 
when  the  operation  is  performed  on  larger  masses. 

We  must  not  omrt  to  mention,  that  this  steel,  when 
forged  in  bars,  is  in  the  state  th^  Kinman  describes  as 
one  of  the  characters  of  castrsteel.  Its  specific  weight  is 
to  that  of  the  finest  steel  not  cast,  as  7.717  to  7.79. 

However  convincing  these  results  may  be,  they  would 
still  be  unsatisfactory  if  we  could  not  shew  that  this  steel 
in  the  hands  of  a  good  workman  is  capable  of  making  as 
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good  instruments  as  th&t  of  the  English  ;  and  tre  have 
the  satisfaction  of  being  able  to  offer  this  farther  proof  of 
the  utility  of  M.  Clouet's  discovery. 

'  .  A  small  bar  of  iron,  produced  at  the  casting-furnace  at 
the  Conservatory's  d^pot  of  machines,  was  remitted  by 
M.  Mollard  to  M.  Lepetitwalle  in  the  Faubourg  Antoine, 
He  made  three  razors  from  it,  two  without  any  prepara- 
tion ;  the  third,  taken  from  the  same  bar,  was  cleared  of 
the  little  spots,  cracks,  or  fissures,  that  are  discoverable 

'  on  the  surface  and  the  edge  ;  the  latter,  he  declared,  w^as 
fabricated  with  the  greatest  ease,  owing  to  the  good 
quality  of  the  material,  that  it  would  bear  a  comparison 
with  the  finest  English  steel,  and  that  all  th^  three  \^*ere 
Excellent. 

:.  4.  We  have  hitherto  confined  ourselves  to  the  exami* 
nation  of  processes  and  products,  that  have  more  parti- 
cularly attracted  the  attention  of  government ;  butVe 
cannot  terminate  this  report,  without  describing,  in  a 
few  word^,  the  theoretical  truths  that  result  from  them, 

It  is  known  that  iron  does  not  become  steel  but  by 
taking  up  about  0.2013  of  its  weight  of  carbon  ;  and  as 
it  exists  there  only  in  the  state  of  carbonic  acid,  t4iis 
acid  must  therefore  be  decomposed.  This  is  a  very  im- 
portant phenomenon,  which  the  observation  of  M.  Clouet 
adds  to  the  proofs  of  the  doctrine  of  the  French  chemists. 
But  how  is  this^  decomposition  effected  ?  It  evidently 
results  from  the  eventual  or  predisposing  affinity  that  a 
portion  of  the  iron  exercises  on  the  oxygen  of  the  acid, 
at  the  same  time  that  the  remainder  of  the  iron  tends  to 
uni»:e  with  the  carbon  ;  and  the  concurrence  of  these 
forces  effect  a  separation,  which  would  not  take  place  by 
simple  affinity  only.  In  this  operation  also,  the' vitreous 
flux  is  always  charged  with  oxyd  of  iron  ;  its  presence  is 
discoverable  by  a  very  deep  green  colour. 

Hence 
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Hence  perhaps  it  may  be  infe^rred,  that  this  inclispen-> 
sible  oxydation  of  a  portion  of  iron  occasions  a  loss  in 
the  product,  which  is  of  so  much  the  greater  importance 
as  none  but  iron  of  the  best  quality  should  be  used  in  this 
operation.  This  consideration  induced  us  to  direct  our 
attention  to  this  loss,  for  the  purpose  of  estimating  its 
probable  extent.  In  the  experiment  made  with  a  wind- 
furnace  the  loss  was  not  quite  one-twelfth  part ;  in  ano* 
ther  experiment,  made  with  the  forge  of  the  Mineralogi- 
cal  School,  under  the  inspection  of  M.  Vauquelin,  6( 
42H  grammes  of  iron,  only  19  were  lost,  which  is  less 
tbiia  a  twenty-second  part.  But  tins  loss  is  of  no  conse- 
quence, since  it  will  be  amply  compensated  by  the  in- 
creased value  of  the  rest  of  the  material,  and  since,  in- 
stead of  .iugmenting,  it  will  rather  be  diminished  in  ope- 
rations on  a  larger  scale ;  for  it  is  evident,  that  it  is  for 
the  most  part  produced  by  an  accidental  scorification, 
and  alwa}  s  more  in  proportion  to  the  surface  than  to  the 
mass« 

It  now  only  remains,  for  us  to  point  out  in  this  process, 
in  what  respect  it  appears  to  us  to  be  superior  to  those 
until  now  in  use,  for  tlie  conversion  of  iron  into  steel. 
It  is  known  tl)at  the  grand  difficulty  lies  in  making  it 
combine  with  the  proper  dose  of  carbon — if  too  little,  the 
steel  is  soft,  and  if  too  great  the  steel  is  super-saturated 
almost  to  the  state  of  cast- iron,  and  is  equaily  intractable. 
Might  not  the  quantity  in  this  case  be  determined  by  the 
concurrence  even  of  the  forces  of  affinity  which  effect  the 
decom|X)sition  of  tlie  carbonic  acid?  the  degrpe  of  sa- 
turation would  then  be  always  the  same,  and  the  product 
uniform^ 
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iJonclusi&n. 

Tn  consequence  of  these  reflections,  and  the  facts 
lated  in  this  report,  we  conclude : 

That  the  observations  of  M.  Clouet  on  the  different 
states  of  iron  diffuse  a  new  light  on  the  method  of  treat- 
ing this  metal. 

That  the  immediate  conversion  of  soft  iron  Into  cast- 
steel,  without  having  recourse  to  charcoal,  and  by  the 
decomposition  of  carbonic  acid,  is  a  discovery  as  im^ 
portant  to  the  advancement  of  thie  theory  of  chemical 
af&nities,  as  it  is  valuable  for  the  augqaentation  of  national 
industry. 

That  by  the  labours  of  M.  Clouet  the  processes  of  this 
new  art  are  already  so  satisfactorily  determined  as  to 
leave  no  doubt  of  their  success  in  a  large  undertaking. 

That  the  steel  j>roduced  by  them,  when  forged,  has  all 
the  external  characters,  appearance,  and  intrinsic  quali- 
ties of  the  English  cast-steel ;  that  it  will  serve  for  the 
same  purposes,  and  may  be  introduced  into  commerce,  in 
competition  with  it  without  fear  of  a  disadvantageous 
comparison. 

That  it  is  desirable,  in  order  to  secure  and  extend  the 
fruits  of  this  discovery,  that  government  should  order 
fifteen  or  twenty  myriagrammes  of  this  steel  to  be  made, 
and  the  value  and  actual  price  ^^t3uld  be  equivalent  to  the 
expense. 

That  by  intrusting  to  M.  Cl«uet  the  direction  of  the 
iufant  foundries  would  be  to  insure  their  success. 

And,  lastly,  that  M.  Clouet's  liberiil  and  unreserved 
communication  of  this  discovery  entitles  him  both  to  the 
gratitude  of  his  fellow  citizQiis  and  to  a  national  reward^ 
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Facts  relating  to  the  History  of  Prussiates.  By  M.  Proust. 

(Continued  from  Page  59.) 
Black  Oxyd  an  Elemerit  of  Prussian  Blue. 

W  E  have  demonstrated  that  this  oxvd,  in  an  inva- 
riable  proportion ,  is  a  principle  essential  to  the  consti- 
tution of  triple  prussiate;  but  a  circumstance  worthy  of 
attention  is,  that  this  same  oxyd  will  follow  the  prussic 
acid  from  one  combination  to  another,  without  changing  its 
state  ;  that  it  will  pass  from  prussiate  to  prussiate,  return- 
ing from  the  last  to  the  first,  circulating  as  it  were  even 
through  mediums  the  most  oxydating,  without  losing  by 
that  means  the  state  of  an  oxyd  at  the  minimum.  This 
appears  to  me  to  be  a  fact  in  the  history  of  prussiates  hi« 
therto  unknown. 

If  then  it  be  true  that,  without  the  concurrence  of  black 
oxyd,  the  prussiate  of  potash  would  not  be  yellow,  nor 
crystaUisable,  nor  capable  of  yielding  a  blue  with  iron, 
we  may  with  equal  confidence  afiirm  that  Prussian  blue 
cannot  be  formed  without  the  intervention  of  this  oxyd ; 
and,  indeed,  whenever  Prussian  blue  is  made  with  a  so- 
lution of  red  oxyd  and  triple  prussiate  of  potash,  the 
black  oxyd  from  this  salt  passes,  together  with  its  acid, 
iftto  the  new  combination;  whence  it  follows,  that  this, 
oxyd,  being  an  element  of  prussiate  of  potash,  after-* 
wards  becomes  an  element  of  the  Prussian  blue,  and  even, 
as  we  shall  pr^sen^Iy  see,  of  all  other  metallic  prussiates 
that  are  made  with  this  salt. 

This  black  oxyd  is  so  intimately  combined  with  the 
Prussian  blvie,  and  is  so  well  defended  by  the  prussic  acid 
from  all  ulterior  super-oxydation,  that  it  is  always  found 
in  this  blue  in  the  sapie  state  as  it  had  been  before  in  the 
triple  prussiate.     I  can  fartlier  sayj  that  if  a  blue  be 

made 
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made  with  this  prussiate  and  the  green  sulphate,  the  oxyil 
of  the  latter  will  rise,  as  is  well  known,  to  its  maximum, 
in  proportion  as  the  blue  colour  increases  by  the  action 
of  the  air ;  but  will  it  be  :iie  same  with  the  Wack  ox  yd 
that  passes,  together  with  the  acid,  into  the  Prussian  blue? 
Certainly  not;  for  this  oxyd  does  not  lose  the  propeity  it 
had,  in  the  prussiate  of  potash^  of  remaining  at  the  mu 
nimum^  that  is  to  *?ay,  that  if,  during  the  exposure  to 
the  air,  the  base  of  the  green  sulphate,  and  consequently 
that  of  the  white  prussiate,  rises  from  0,28  to  0,48,  the 
black  oxyd,  which  is  inseparable  from  the  prussic  acid, 
"will  not  partake  of  this  super-oxidatron,  bat  will  remain 
invariablv  at  0,28 ^ 

Not  only  the  atmosphere,  \vhich  raises  with  so  mucih 
facility  the  oxj^dation  of  the  hascs  of  the  sulphate,  mn* 
riate,  and  white  prussiate,  loses  all  its  activity  when  op- 
posed tu  the  black  oxyd  in  question,  but  neither  the  ap- 
plication of  boiling  nitric  acid  nor  oxj-gcnatcd  muriatic 
acid  will  raise  the  oxydation  of  the  latter.  These  acrds 
mav  indeed  dcstrov  some  Prussian  blue,  and  reduce  it 
even  to  red  oxyd  ;  but,  so  long  as  any  blue  remains  to 
destroy,  it  will  retain  its  black  oxyd  to  the  last  entirely 
in  its  primitive  state. 

If  the  red  oxyd  be  treated  with  prussic  acid,  not  any 
sort  of  combination  will  take  place,  which  agrees  vith 
an  observation  of  Scheele's ;  but  if  the  black  oxyd  be 
used,  a  greenish  prussiate  will  be  obtained,  which  the  air 
converts  into  a  perfect  bjuc.  The  black  oxA'd  therefore 
certaiidy  enters  into  the  composition  of  Prussian  blue.  If 
tliis  oxvd  were  not  nccessarv  to  it,  or  if  the  red  oxvd  wei% 
capable  of  serving  exclusively  as  a  base  to  Prussian  blue, 
there  is  no  reason,  why  this  oxyd  treated  with  prussic 
acid,  or  even  a  solution  of  this  oxyd  mixed  v.ith  simple 
prussiate  of  potash,  should  not  produce  Prussian  blu«. 

*     '  I  have 
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I  Iiave  remarked  above,  that  the  affinity  of  the  prossic 
acid  for  this  dose  of  black  oxvd,  which  renders  it  fit  fot 
producing  tn pic  prussiate,  may  be  powerful « enough  to 
pr/:n'eiit  it  from  bcinij  acted  upon  as  all  oxyds  are  whcni 
coiiibined  with  acids  in  general. 

Indeed,  it  appears  to  me  that  this  inference  may  be 
drawn  from  the  following  experiment. 

Pour  into  a  bottle,  hydrosulphuret  of  potash  upo^ 
Prussian  blue,  and  keep  the  mixture  well  corked;  at  the 
end  o\  a  ftiw  days,  the  liydrosulphuret  is  converted  into 
tnpie  prussiate,  and  the  red  oxyd  of  the  Prussian  blue 
changes  into  black  hydrosulphuret;  whence  we  see  that 
altiumgh  the  red  oxyd  is  affected  like  all  others  when 
thev  are  united  with  acids,  and  exposed  to  the  action  of 
hydrosulphuret,  yet  it  is  not  the  same  with  the  black 
oxyd,  which,  as  we  have  before  . frequently  repeated, 
passes  from  the  triple  prussiate  of  potash  into  Prussian 
blue.  This  oxyd  keeps  itself  distinct  from  the  red  oxyd^ 
and  is  never  susceptible  of  the  changes  to  which  the  latter 
is  subject,  and  which  is  the  base  of  Prussian  blue. 

Hydrosulphureted  water  brings  the  Prussian  blue  to  the 
state  of  whitp  prussiate,  as  il  does  the  red  sulphate  to 
that  of  green  sulphate.  This  is  a  fact  that  I  have  already 
published  in  my  former  memoir ;  and  the  power  of  this 
re-agent  never  passes  beyond  these  limits,  but  the  hydro* 
sulphuret  of  potash  totally  changes  the  red  and  greeft 
sulphates  into  black  hydrosulphureted  oxyd.  Why  does 
not  the  action  of  the  hydrosulphuret  extend  to  the  black 
o'xyd  in  question  ?  It  must  be,  that  a  singular  affinity 
(of  which,  I  believe,  there  are  few  examples  in  chemiftrj) 
gives  to  the  prussic  acid,  which  is  in  so  many  respects  the 
weakest  of  acids,  the  property  of  protecting  this  oxy4 
against  the  action  of  the  alkaline  hydrosulphurets. 

All  metallic  solutions  which  pi;oduce  prussiates  with 

triple 
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triple  prussisite^  of  potash ,  are  undoubtedly  affected  in 
the  same  manner  as  those  of  iron. 

Tlie  prussiates  that  result  from  them  will  preserve  in 
its  original  state  the  black  oxyd  which  the  prussic  acid 
carries  with  it ;  but  it  is  now  time  to  relate  the  principal 
experirpent,  which  demonstrates  that  the  prussian  blue 
is  a  triple  salt,  and' that  the  black  oxyd,  which  has  passed 
from  the  triple  prussiate  of  potash  into  the  piussian  blue, 
may  again  be  returned  from  the  prussian  blue  into,  the 
potash,  without  losing  for  an  instant  its  quality  of  an 
Oxyd  at  the  minimum, 

*  This  experiment  I  can  say,  by  whatsoever  means  it  is 
i^one,  presents  a  plear  idea  of  the  natur'e  pf  the  triple 
prussiate  of  poti^sh. 

Take,  for  example,  a  Prussian  blue  that  has  bcc.t 
fully  subjected  to  the  action  of  the  atmosphere  or  the 
most  oxydizing  acids.  Apply  pure  potash  to  it,  and  s^ 
lessive  may  be  extracted  tliat  will  yield  only  triple  prus^ 
iiate;  that  is  to  say,  a  combination,  in  which  we  shall 
find  the  prussic  acid  constantly  associated  with  the  ordi* 
nary  dose  of  black  oxyd.  If  this  prussiate  be  really  such 
as  I  stated  it  to  be,  and  if  the  reader  can  believe  it,  be 
tvill  not  object  to  this  new  point  of  theory,  which  states 
that  prussiatfBs,  whether  white  or  blue,  are  treble  combi- 
nations, as  well  ^s  the  prussiate  of  potash  used  in  their 
formation. 

I  treated  some  prussiate  of  nianganese  with  potash  ;  the 
.result  from  it  was  crystal lizable  triple  prussiate  of  potash, 
which  was  yellow,  and  furnished  with  all  its  black  oxyd. 
Therefore,  this  prussiate  of  manganese  is  also  a  combi- 
nation  trebled  by  the  black  oxyd.  The  prussiate  of  cop-^ 
per,  which  is  the  colour  of  red  lead,  is  undoubtedly  an- 
other treble  combination  ;  for  the  simple  prussiate  of  cop- 
per is  yellow. 

Scbeele 
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Scheele  assures  us  that  other  oxyds  have  also  the  pro- 
perty of  trebling  the  simple  prussiate  of  potash ;  and  it 
appears  to  me  that  a  course  of  interesting  researches  may 
be  undertaken,  which  will  possibly  lead  to  the  discovery 
of  some  colour  as  valuable  as  the  Prussian  blue ;  and  in 
short  we  may  farther  conclude,  from  what  has  been 
shewn,  that  there  is  no  such  thing  as  simple  prussiate  of 
iron,  a  species  of  combination  of  which  other  metals  are 
nevertheless  susceptible,  as  we  shall  soon  see* 

Distillation  rf  Prussian  Blue, 

This  prussiate  when  exposed  to  an  elevated  teoapera- 
ture  is  destroyed;  the  products  of  the  operation  confirm 
the  theory  that  Berthollet  has  given  us  respecting  the 
nature  of  pirussic  acid^  We  obtain  some  acid  that  hai 
escaped  destruction,  some  carbonate  of  ammonia,  a  little 
free  carbonic  acid,  and  gaseous  oxyd  in  abundance;  an 
ounce  of  the  blue  of  coipmerce,  pf  a  good  quality,  yields 
a  little  more  than  two  pint$and  a  half  of  this  gas,  and 
carbonic  acid  completes  the  three  pints«.  The  water  of 
the  pneumatic  tub  contains  a  little  prussic  acid  fixed  by 
ammonia. 

It  is  well  known  tliAt  this  prussiate  has  similar  properties 
with  that  of  simple  potash  ;  it  will  not  produce  a  blue 
ivith  solutions  of  red  oxyd,  yet  it  will  afford  it  with  those 
of  an  oxyd  at  the  minimum^  because  it  forms  at  the  same 
time  a  triple  or  blueing  prussiate. 

The  residue  weighs  five  drams  fifty-two  grains,  is  per- 
fectly black,  and  very  attractable  by  the  magnet.  It  is 
a  pyrophorus  that  inflames  rapidly.  After  it  has  been 
kept  in  a  bottle  badly  corked,  so  long. as  not  to  light  of 
itself,  if  it  be  moistened  with  nitric  acid  at  40  degrees, 
it  burns,  with  much  vivacity ;  and  I  am  inclined  to  believe 
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that  in  this  combustion  the  iron  burns  togf^tber  with  Ute 
charcoal. 

If  the  Prussian  blue  contain  no  9..Ium,  |^^  residue  vriU 
be  composed  of  charcoal  and  iron  only. 

IVf uriatic  apid  disengages  from  it  that  aromatic  hydr5^ 
gen  with  th^  greatest  facility  whiqh  indicates  the  presc^DCC 
qf  iron  combined  with  charco^ly  as  in  f^teel.  The  ya*v 
inainder  is  pure  charcoal,  which  i?  onepf  th^  ekm^nta 
of  the  destroyed  ^cid.  The  two  others.,  hydrogcq  an4 
azote,  produce  ammonia.  As  for  the  carbonic  acid  and 
gaseous  o;cyd,  it  i»  cujually  evident  that  they  arc  the  two 
major  and  minor  oxydations  of  charcoal,  furnished  by  the 
oxygen  of  the  two  oxyds,  which  we  have  discovered  in 
the  Prussian  blue. 

This  decomposition  is  obtained  at  such  a  moderate 
lleat,  that  it  appears  to  me  a  convenient  mode  of  obtain- 
ing gaseous  oxyd.  There  is  not  the  least  foundation  fot 
Supposing  that  oil  is  present  in  it ;  and  it  is  surprising 
to  see  that,  in  the  course  of  a  destruction  in  which  char- 
coal and  hydrogen  abound,  there  should  not  be  a  particle 
of  these  combustibles  so  constituted  fis  to  ^e  capable  q( 
producing  oil. 

The  oily  and  aromatic  Character  which  the  hydrogen 
takes  d\iring  the  dissolution  of  the  residue,  also  d^nnon- 
fUjrates  that  a  very  elevated  temperature  is  not  requisite 
for  the  combination  of  iron  with  charcoal.  The  charcoal 
of'  blood,  which  is  obtain^ed  by  a  much  less  heat;,  likewise 
contains  iron  in  a  carburated  state  ;  for  with  muriatic,  apid 
it  yields  odorant  hydrogen. 

r 

Distilltiihn  (^:  tripk  JPrmssiaie  op  Potosk. 

Tfaiftsalt  loses  0,10  of  water-,  and  its  colour  at  the  same 
time,  for- it  becomes  white.  It  dt)es  not  begin  to  soften 
vntil  it  k^-  at  a  red-  beat;    Some  chemists  have  ikncied 
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that  they  have  found  in  its -roasting^  or  in  its  fusion,  a 
iftethod  of  separating  the  oxjd  from  it ;  but  the  follow- 
ing r&stilts  will  shew  that  these  processes  lead  to  nothing 
useful. 

When  this  salt  enters  into  fusion,  ^  little  pf dssic  acid 
escapes,  which  is  taken  up  by  the  ammpnia  that  fotms  at 
the  same  time.     This  ia  succeeded  by  a  cloudy  vapour, 

which  condenses  in  dowers  in  the  neck  of  the  retort,  but 

'  '  '  '■ 

is  not  produced  when  the  fusion  is  completed.  This  sub- 
limate on  examination  is  found  to  have  the  alkaline  and 
bitter  savour  of  simple  prussiate. 

Alcohol  dissolves  a  part  of  it,  and  that  which  is  sepa- 
rated is  triple  prussiate  unaltered  ;  that  is  to  say,  that  tliTs 
produces  Prussian  blue,  with  solutions  of  red  oxyd, 
which  the  other  does  not. 

If  a  lighted  caudle  be  applied  to  the  mouth  of  the 
retort,  the  prussic  acid  only  burns ;  and  the  carbonic  acid 
that  proceeds  from  its  combustion  forms,  with  the  am* 
monia,  crystals  of  carbonate,  which  condense  in  the  neck 
a  few  lines  below  the  flame.  We  will  now  proceed  to 
the  examination  of  the  melted  prussiate. 

The  mass  resembles  melted  sea-salt ;  it  is  ash-coloured, 
and  strongly  attracts  moisture.  '    } 

it  has  no  longer  the  mild  taste  of  triple  prussiate,  but 
an  alkaline  savour  perfumed  with  the  bitterness  of  noyau, 
supplies  its  place.  This  savour  indicates  at  once  that 
there  is  simple  prussiate  of  potash  contained  in  this  re- 
sidue. A  few  drops  of  acid  disengage  a  gas-  that  does 
not  appertain  to  this  prussiate,  arid  which  shews  that  the 
carbonate  of  potash  is  also  present  in  it. 

Lastly,  tins  mass,  when  dissolved,  deposits  a  black 
powder,  which  -  is  micaceous  and  very  brilliant.  It  is 
collected  by  filtering,  and  is  admixture  of  charcoal,  pui« 
ijron,  and  a  little  sulphur ot  of  iron.    I^his  latter  is  jati 

U  9  accidental 
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accidental  product ;  its  sulphur  proceeds  from  the  de? 
composition  of  sulpliate  of  potash,  from  which  it  is  diiEr 
cult  to  purify  the  triple  prussiate.  This  powder  is  at- 
tractable by  the  magnet,  A  weak  acid  disengages  first 
some  sulphureted  hydrogen,  then  the  aromatic  hydrogen, 
tmd  lastly'nothing  but  charcoal  powder  remains. 

Examination  of  the  Solution  of  the  Residue. 

Mixed  in  a  moderate  quantity  with  alcohol  at  25  de- 
grees, it  immediately  forms  a  brilliant  pearly  snow, 
which  is  collected  by  the  filter.  When  dissolved  and 
crystallized,  it  affords  yellowish  crystals,  which  are  sweet, 
and  with  muriatic  acid  furnishes  prussic  acid  and  white 
prussiate.  This  is  the  prussiate  purified  from  oxyd  that 
M.  Richter  has  proposed. 

The  alcoholic  solution,  distilled  almost  to  dryness, 
is  afterwards  covered  with  alcohol  at  30  degrees,  which 
then  dissolves  one  portion,  and  the  other  remains  at  the 
bottom.  This,  on  examination,  is  found  to  be  carbonate 
of  potash,  with  a  residue  of  triple  prussiate.  The  new 
solution-  distilled  affords  simple  prussiate,  which  is  dis- 
coverable by  its  savour,  and  has  the  property  of  not 
producing  a  blue  with  solutions  of  red  oxyd.  These 
are  the  products  of  the  fusion  of  triple  prussiate  of 
potash. 

f 

Consequences. 

The  triple  prussiate  cannot  sustain  an  elevated  tem- 
perature, without  being  simplified  in  its  composition.  It 
is  freed  from  the  black  oxyd,  and  is  converted  into  simple 
prussiate  ;  but  it  may  also  be  reduced  to  something  more 
simple,  as  we  shall  see  farther  on  :  then  it  leaves  in  its 
place  potash,  and  the  usual  remains  of  the  prussic  acid^ 
which  are  ar^^^onia  and  charcoal.     A  part  of  the  latter 

ser\;es 
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serves  to  disoxydize  the  black  oxyd,  to  reduce  it  to  iron^ 
and  form  carbonic  acid. 

During  these  changes,  a  part  of  the  triple  and  simple 
prussiates  gradually  disappear,  in  proportion,  no  doobt, 
to  the  carbonate.  But  it  must  be  understood  that,  at  a 
continued  high  temperature,  in  vessels  capable  of  sustain- 
ing it,  these  prussiates  would  in  the  end  be  reduced  to 
the  two  binary  combinations,  ammonia  and  carbonic  acid, 
and  to  potash,  iron,  and  some  remains  of  charcoal,  that 
the  oxygen  of  the  iron  and  of  the  moisture  could  not 
acidify/   -* 

Simple  Priissiate  of  Potash. 

This  IS  obtained  by  saturating,  according  to  Scheele^3 
method,  some  potash  with  prussic  gas,  disengaged  from 
prussiates  pf  potash  or  of  mercury ;  but  it  is  more  ex« 
peditious  to  keep  alcohol  upon  a  concentrated  lessive  oF 
animal  charcoal.  It  is  shaken  from  time  to  time ;  and  the 
progress  of  the  solution  is  discoverable  by  the  alkaline 
and  bitter  taste  of  the  alcohol.  The  lessives  of  the  char- 
coal from  blood  or  leather  are  rarely  exempt  from  a  little 
hydrosulphuret,  because  the  sulphate  that  contaminates 
the  prussiates  forms  sulphur,  which  passes  into  the  alco- 
holic solution  ;  but  the  charcoal  also  contributes  to  it,  for 
I  have  prepared  lessives  with  charcoal  of  blood  and  very 
pure  carbonate  of  potash  ;  and  I  have  nevertheless  found 
hydrosulphuret,  although  in  a  less  quantity.  It  must  not 
be  forgotten  that  sulphur  already  exists  in  the  ammohiacal 
products  of  blood.  It  appears  even  that  it  has  the  pro- 
perty, like  phosphorus,  of  fixing  in  the  charcoal,  but  not 
in  the  iron  that  it  contains;  for  the  aromatic  hydrogen^ 
we  before  mentioned,  leaves  no  reason  for  supposing  the 
presence  of  sulphur  by  the  smell. 

The 
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The  simple  prussiate  is  easily  known  by  its  two-fofd 
alkaline  and  bitter  savour,  and  by  the  aroma^  with  which 
it  strongly  perfumes  the  mouth.  It  precipitates  the  so* 
hition  of  copper  in  yellow,  and  will  not  produce  a  blue 
with  that  of  the  red  oxyd,  but  it  precipitates  them  itt 
an  ocreous  yellow,  as  it  wouW  a  pure  alkali  *.  In  shorty 
it  aifords  a  blue  with  an  ordinary  solution  of  sulphate  of 
iron,  because  it  constitutes  at  first  triple  prussiate,  and 
afterwards  gives  prussiate  of  iron  white  or  blue.  If  the 
prussiate  be  black,  it  is  because  the  alkaline  hydrosul- 
phuret  introduces  into  it  some  bydrosulphureted  oxyd  J 
but  it  is  freed  from  it  by  some  drops  off  acid,  and  only 
the  prussiate  of  iron  remains.  The  simple  prussiate  does 
Hot  keep  well,  unless  in  a  closed'  vessel.  Scbeele  has 
shewn  that  carbonic  acid  is  sufficient  for  separating  the 
potash,  so  weak  are  its  affinities  ;  when  the:  black  oxyd  is 
Dot  united  with  it,  though  concentrated,  it  will  not  crys« 
talli'ze,  but  forms  into  a  mass,  in  which,  however,  some 
'saline  leaves  are  disting^uishable. 

This  prussiate  is  the  proof-liqupr  proposed  by  Scheefe. 
Its  utility  in  analysis  must  be  very  limited,  since  all  so- 
lutions in  which  iron  is  at  the  maxijnum  (and  this  is 
mostly  the  case)  are  not,  as  he  has  himselr  declared,  at  all 
ajfoeted  by  this  re-active.  To  employ  it  usefully,  a  por- 
tion of  the  oxyd  of  the  solutions  must  be  brought  back 
to  the  minimum  ;  and  this  cannot  always  be  done  easily^ 
^r  without  the  risk  of  augmenting  the  difficulties  of  the 
operatioii. 

■  < 

♦•  InaMemotre  on  iHe  Stone  of  Sigenff,  X  have  stattd  this  uTifon  s* 

poiiilllc ;  but  it.it  an  .error.     L  was.  decewed  by  a  snlpllMte  of  trott  that 

Chad  MifMrowydizfid  by  mlricaeid^  and  wbich  retnined  notwithferand- 

ing  a  remainder  of  black  oxyd.    Scbeele,  tberefotCy  n bom  1  contra* 

dialed  on  this  point,  was  beuer  informed  than  myself. 
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Its  Decomposition^  * 

The  beat  of  the  ebullition  causes  the  aqueous  solutioa 
of  i\\\%  prussiHte  to  abandon  a  part  of  its  acid ;  whicli 
sijifEciently  demonstrates  ti)at  this  coaibtoation  is  neither 
solid  nor  to  be  compared  with  any  of  tboae  that  fovm  the 
oxygen  acids.  .  It  ixoths  continual ly^  and  has  even  some* 
thing  soapy  in  its  composition.  A  lighted  candle  applied 
tO:  the  oKuitb  of  the  retort  burns  this  portion  of  the  acid  ; 
but  the  loss  ends  not  there:  the  acid  which  this  salt  re- 
tains most  strongly,  by  means  of  the  potash  that  begins  to 
predominate^  is  gradually  destroyed  by  tlxe  heat^  which 
converts  it  into  ammonia  and  carbonic  acid.  Al  any 
period  of  the  ebullition,  carbonate  of  ammonia  mixed^ 
^ith  a  little  prussic  acid  is  always  found  in  it ;  and  at 
last,  when  the  water  begins  to  £ail,  this  carbonate  con- 
denses in  needles,  witbin  the  nedt  of  the  retort. 

If  the  water  be-  r)»newed  in  order  to  continue  the  ebul-r 
liticHiy  tbese  same  products  are  found  in  the  water  of  the, 
necipient..  Eut  after  four  or  five  successive  distillations^ 
p^onotid  in  the  sanie  manner,  they  are  no  longer  per-- 
ceptiUev  although  the  saline  residue  still  evidently  con*^ 
le^ns  pruisaic;  aci^. 

\%^  is,  then  treated  wifeb'  alcohol ;  one  part  i&  difisolved,, 
and  the  other  is  not  iaithe  least  affected.  Prussiate  of 
poibash:  ia  in  fact  presc^nt  in  the  alcoholic  liquor^  but  the 
«Ut  thai:  resists  it^  action  i*  nothing  but  carbonate  o£ 
potash. 

Tl)e;t5voi  following  experiments^  were  made  in  order  ta 
pjace  b&yondia^docubt  the  destruction  of  simple,  prussiata 
ly  the  M^ajt  o£  ebullkioin  only. 

This,  prussiata-  doea  not:  render  turbid  the  muriate,  of 
Ue^;  biUi  that  whieb  has  been  subjected  to  a;  longebul-r 
fition^c  piceeipUateS'  ealcarjeous^  carbonate  in  abundance. 

There 
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There  is  then  a  transformation  of  prussiate  into  carbonate 
of  potash . 

Two  measures  of  prussiate^  the  one  altered  by  long 
ebullition,  and  the  other  entire,  were  employed  to  pre- 
cipitate some  ordinary  sulphate  of  iron.  They  both 
yielded  some  blue ;  but,  after  the  (Vavioage)  addition 
of  a  little  acid,  that  of  the  first  measure  was  three  times 
Jess  in  bulk  than  the  second. 

.  If  some  simple  prussiate  dried  be  heated  to  redness,  it 
produces  carbonate  of  ammonia^  fouled  by  an  oily  vapour, 
ivliich  has  the  character  of  that  of  hartshorn.  The  saline 
mass  disselved  leaves  some  charcoal,  and  also  carbonate 
of  potash  mixed  with  a  little  of  the  prussiate  not 
decomposed.    '  ^  * 

Consequences,       ^ . 

All  these  results  undoubtedly  authorise  the  conclusion, 
that  simple  prussiate  of  potash  is,  as  Scheele  has  already 
discovered,  a  fragile  combination,  the  principles  of  which 
easily  separate,  like  all  others  that  are  complex.  We 
see,  indeed,  that  a  part  of  the  aeid  separates  from  the 
pota&h  by  the  single  force  of  dilatation,  while  the  other, 
subjected  for  a  longer  time  to  the  re-action  of  caloric,  is 
destroyed  and  changed  into  ammonia  and  carbonic  acid* 
We  will  now  proceed  to  the  application. 

It  is  a  fact  that  the  triple  prussfate  of  potash  undergoes 
no  alteration  whatever  from  reiterated  ebullition.  The 
leys  that  are  .employed  in  the  fabrication  of  prussian  blue 
contain,  as  m'C  shall  see  presently,  triple  prussiate  and 
simple  prussiate,  bist  there  is  t)ot  any  ammoniacal  salt.  In- 
deed, the  great  excess  of  carbonate  which  they  also  hold 
would  expel  it ;  and  in  fact  the  ammonia  evaporates  du- 
ring the  ebullition.  Whence  comes  this  ammonia  then, 
if  it  is  not  from  the  decomposition  of  the  simple  prussiate  ? 

It 
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It  iitay  theil  be  concluded  that  the  boiling  of  the  lessives, 
or  their  concentration,  exposes  them  to  waste  by  the  de-* 
structibn  of  this  same  prussiate,  Avhich  ought  to  be  pre-* 
served  ;  and  as  the  carbonate  of  potash  is  also  one  of  the 
principal  results  of  this  destruction,  it  adds  to  that  which 
is  already  present. 

CuraudeaU  is  ^rell  acquainted  with  th^  waste  that  boiU 
ing  the  lessiveis  occasions,  and  he  very  completely  pre- 
vents  the  effects,  by  addiit^  to  them  a  little  sulphate  of 
iron.  This  is  accotding  to  a  principle  df  Scheele's^ 
who  has  stated  that  simple  prussiate  changes  into  tri- 
ple prussiate  as  soon  as  it  fs  combined  with  a  por-^ 
tion  of  black  oxyd,  and  is  defended  by  that  ffora  de-* 
(Composition* 

As  to  the  products  from  the  destruction  of  prussiate  by 

melting  oi"  ebullition,  they  certainly  contain  nothing  €X- 

traordioary,  since  it  is  sufficient  to  be'  acquainted  with 

the  nature  of  prussic  acid  to  foresee  them  j  but  it  Is  not 

thiis  with  the  ^^arbonic  aCid  that  appears  during  one  of 

these  destructions.    For  whence  comes  the  oxjfgen^  which, 

during  tbetfbullition  of  the  aqueous  prussiate,  acidulates 

the  charcoal  of  the  prussic  acid  ?     Either  this  exygen 

will  be,  like  hydrogen,  azote,  and  charcoal,  one  of  the 

results  of  tl)^  destroyed  prussic  acid,  or  We  must  suppo^^. 

that  there  is.  a  decqmpdsitian  of  water*     It  is  rtot  yet 

time,  I  think,  to  decide  bct\re(^n  these  two  opinions  ;  but, 

,  whilst   waiting  for  new  discoveries,  I  shall  observe  thkt, 

if  we  reflect  on  the  circumstances  that  accompany  the 

production  of  the  prussic  acid,  we  shall  mofe  willingl-y 

adopt  the  opinion  that  Berthollet  holds  than  any  (ythet 

hypothesis  possible,     tte  says,   **  It  appears  difficult  to 

me  to  suppose  the  existence  of  oxygen  in  a  subst^ricg 

that  contains  elements  which  are  disposed  to  foriA  parti- 

Vol.  XI. — S£eoND  Si.Ki£s.  X  cular 
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tular  combi'natipns  with  it,  such  as  hydrogen  and  carbon^ 
and  which  will  sustain  a  sufficient  degree  of  beat  without 
being  decomposed.*'  Indeed,  to  admit  that  this  acid  is 
an  oxygenated  produx;t,  we  must  siippb^e  that  such  aoid 
is  capabfe  of  contending  for  the  oxygen  with  the  char- 
coal that-envelopes  it  in  all  parts  ;  and  we'  must  at  least 
place  it  at  the  head,  I  will  not  say  of  acids,  but  of  6xycte^ 
that  are  known  to  be  the  most  difficult  to  reduce. 

TO  BE  CONCLITDED  IN  OTTR  NEXT.- 


I    fc         mtim^  . 
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(AtUherUic  Communications  for  this  DeparimerU  of  our'  Work  will  he 

thankfully  received,)' 

Process  of  Distillation, 

HE  fbllowing  is,  w*e  believe,  »  mote  cotnpIeCe   ab- 

count  of  the  process  of  distillation  than  has  ever  been  bte- 

'  fore  published,  and  we  have  therefore  been  induced  to 

insert  it.     It  is  extracted  from  the  Appendix  of  the  Fifth 

Report  o§  the  Commissio^ners  of  Inquiry  into  the  Fe^, 

Gratuities,  Perquisite^,  and  £molumen|^s,  received  in  the 

-  .public  Offices  in: Ireland*,  and  is  the  deposition' of  Jan^s 

*  FoVbes,  Esq.  of  Dublin,  who  was  concerned^  for   many 

,  ye^rs  in   a  large  distillery.     Printed   by  order  of  the 

.  House  of  Gomtnons. 


*^*  The  corn  is  first  ground,  then  mashed  witi)  water,- 
atid  tl»e  worts,  after  being  cooled,  ai*e  set  for  fermenta-* 
tion,  to  promote  which  a  quantity  of  barm  is  added  to 
them,  aud  they  become  wash  j  the  wash  is  then  passed 

througir 


V 


Intelligence  relating  to  Arts^  Manufactures ^  Ke.     lg$ 

through  the  still,  and  makes  singlings,  and  these  being 
j^ain  passed  through  the  still,  produce  spirits  ;  the  latter 
part  of  this  running  being  weak,  is  calledytw^^ ;  when 
singlings  are  put  intQ  the  stilt  a  small  quantity  of  soap  is 
added,  to  prevent  the  still  from  running  foul ;  a  desert- . 
spoonful  of  vitriol,  well  mixed  with  oil,  is  put  into  a 
puncheon  of  spirits,  to  make  them  shew  a  bead  when  re/* 
duced  with  waiter :  this  is  only  done  with  spirits  intended 
for  home  consumption,  and  no  vitriol  is  used  in  any 
other  part  of  the  process.  In  this  distillery  the  former 
practice  was  to  /use  about  one-fourth  part  of  malt,  and 
the  remainder  a  mixture  of  ground  oats,  and  barley,  and 
oatmeal ;  latterly  the  custom  has  been  to  use  only  as  much 
as  would  prevent  the  kieve  (mash-vat)  from  settings  He 
had  found  that  malt  alone  produced  a  greater  quantity  of 
spirits  than  the  mixture  of  malt  and  raw  corn  of  the  same 
quality  with  that  of  which  the  malt  had  been  made.  He 
generally  put  from  50  to  54  gallons  of  water  to  every 
barrel  of  corn  of  twelve  stone  (I4lb.  to  the  stone).  Each 
brewing  was  divided  into  three  mashings,  nearly  equal : 
the  produce  of  the  two  first  was  put  into  the  fermenting 
backs,  and  the  produce  of  the  last,  which  was  small 
worts,  was  put  into  the  copper  for  the  purpose  of  being 
heated,  and  used  as  water  to  the  next  day's  brewing, 
when  as  much  water  was  added  as  would  make,  with  the 
small  worts  of  that  brewing,  54  gallons  to  each  barrel  of 
corn.  The  kieves  were  so  tabulated  that  he  always  knew 
the  quantity  of  worts  which  would  come  oft  at  each 
mashing.  Their  strength  he  .ascertained  by  Saunder's 
saccharometer,  and  at  the  above  proportions  he  obtained 
from  a  mixture  of  the  two  first  worts,  an  increase  of 
gravity  from  20  ppunds  to  22  pounds  per  barrel,  of  36 
gallons^  above  water-proof,  at  a  temperature  of  about  88. 
'  X2  The 
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The  small  worts  gaijied  at  the  same  temperature  about 
>ix  pounds.     The  grain,  after  the  last  worts  were   off, 
retained  Rearly  the  sanrie  bulk  as  when  put  into  t!ie  kieve; 
thjB  whole  of  the  grain  was  put  in  «it  the  first  mushing  5 
Ji^.  never   knew  any  grain  to  be  added  to  the  second 
inasbing.     The  worts  of  the  first  and  Second  mashings^ 
were  run  through  the  m^sh-kieve  into  the  uncl^r-back,  in 
which  state  tbey  were  usually  found  to  correspond  w^ith 
t6e  computation  made  in  the  qiash  fcieve  and  u ruler  hat  k, 
in-the  latter  of  whi^ch  a  conect  guage  might  be  t».ken  of, 
•  them.     He  usually  commenced  brewing  «t  six  o'cicnk  in 
th^  moftjing  :  the  first  worts  were  run  off  into  t'je  under- 
backs,  and  required  from  an  hour  to  an  hour  and   a  half 
to  be  forced  up  into  the  cooler  ;  the  second  worts  canie  off 
^t  the  end  gf  two  hours  from  the  discharge  of  the  first^ 
land  required  about  the  same  time  to. pass  into  the  coolers. 
The  small  worf-s  were  generally  run  off  late  at  i»igiu,  and 
being  then,  or  early  on  the  following  mormng,  put  inttf 
the  fiopper  to  be  used  fqr  tht»  next  brewing,  were  seldoiti 
phewn  on  the  coolers.    He  tliinks  that  any  decrease  of  the 
worts  by  evaporation  whikt  on   the  coolers  must   have 
b'eQn  very  inconsiderable ;  and   that  a  correct  guage  of 
the  worts  r|iight  be  taken  in  the  coolers  as  well  as  in   the 
^nderbacks.      The  quantity  of  wasii   in   the    backs  wa^ 
founcl  to  be  nearly  corresppndent  with  that  of  the  strong 
waters  which  had  been   on   the  kieve  and  in  the  cooler. 
The  termentation  of  the  worts  was  produced  .bv  means  of 
.yeast,  find  was  in   general  so  contrived  as  to  be  appa- 
^•ently  kept   up  for   the  full   time  allowed   by  law  (sis 
<iay&.) :  he  has,  however,  usually  h^d  his  wash  ready  iof 
the  still  iu'  twenU''-four  hours  from  the  time  in  jvhich  it 
was  set.     Backs  are  renewed  in  two  ways ;  either  by  ^d* 
(lifioiis  «ia^^  to  them  from  other  baclis  in  tlie  distillery, 


\ 
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each  supplying  a  certain  portion  of  wash  to  the  back 
which  is  next  before  it  in  die  order  of  fermentation,  while 
the  newest  and  least-fermented  wash   is  replenished  by 
worts,  or  when  the  fermentation  is  down  by  an  intire 
substitution  of  worts.     He  has  ordinarily  •  in  course  of 
work  charged  a  500  gallon  still  with  wash,  and  run  it  off 
in  from  twenty  to  twenty -three  minutes  :  he  has  seen  a 
TOGO  gallon  still  charged  and  ^irorked  off  in  twenty-eight 
<ix  thirty  minutes.     He  understands  that  it  is  now  the 
practice  of  some  distillers  to  heJlt  the  wash  nearly  to  the 
state  of  boiling  before  the  still  is  charged  with  it,  by 
n^hicb  means  he  believes  the  process  to  be  accelerated  by 
three  or  four  minutes.     He  has  seen  a  1000  gallon  still 
charged  with  singlings,  and  worked  off  in  from  forty  to 
fifty  minutes,  and  thinks  a  500  gallon  stilt  requires  nearly 
an  e(][ual  time.     Feints  from  pot-ale  (the  name  given  to 
completely  fermented  wash)   usually  are  run  off  in  froox 
six  to  seven  minutes  ;  making  allowance  for  every  delay^ 
about  six  charges  of  spirits  may  be  run  off  from  a  still 
&f  500  gallons  content,  'each  charge  estimated  at  150 
gallons.     The  feints  were  always  put  back  into  the  pot- 
sile  receiver ;  20  gallons  of  feints  is  the  usual  quantity 
run  from  a  500  gallon  still  charged  with  singlings ;  he 
"thinks  there  is  more  spirit  extracted  from  feints  than  froo^ 
pot-ale  ;  there  was  no  delay  between  one  charge  of  pot- 
ale  and  another,  or  between  one  of  singlings  and  ano- 
ther ;  tlie  still  could  be  cleansed  in  less  than  a  minute : 
it  very  rarely  occurred  that  the  ordinary  accidents  which 
happened  to  the  stilt  delayed  the  work  to  any  considera- 
ble degree.    The  still  is  never  charged  with  wash  oejond 
about  seven-eighths  of  the  still,  nor  with  singlings  be- 
yond about  four-fifths,  exclusive  of  the  head.     The  esti- 
mated produce  (according  to  which  the  duty  may  be 

charged) 
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charged)  is  one  gallon  of  singlingis  from  three  gallons   of 
,frash,  and  one  gallon  of  spirits  from   three   gallons   of 
,     singlings,  but  it  is  very  frequently  somewhat  more.     Pre- 
vious to  the  regulation  (of  Excise)   which  took  place  in 
June  1806,  from  a  still  of  540  gallons,  which  is  chargecj 
"with  2075  gallons  of  spirits  weekly,  he  has  frequently- 
drawn  5300  gallons  in  one  week,  and  thinks  5000  gallons 
to  be  a  fair  average.     He  usually  made  spirits  about  14 
fer  cent,  above  proof,  by  Saunders'  hydrometer.     Spirits 
exported  by  him  from  12  to  1 4  per  cent,  above  proof,  by 
Saunders  and  Hyatt's  hydrometer,  were  charged  in  Lorir 
don  at  from  li4  to  26  gallons  per  cent.     Before  he  sent 
them  to  the  Custom-House  for  cjcportation  he  either  re- 
duced them  with  water,  or  drew  them  at  that  strength 
from  the  still.     To  every  six  gallons  of  strong  spirits  one 
gallon  of  water  was  added  in  the  distillery,  which  re- 
duced them  to  the  strength  usual  for  exportation.     The 
reduced  spirits  are  permitted  to  the  king*s  warehouses, 
and  the  distiller  given  a  credit  for  a  decrease  of  stock 
equal  to  the  quantity  so  permitted;  by  these  means  he 
has  one  gallon  of  private  spirits  to  dispose  of  for  every 
gallon  (of  water  mixed  with  the  spirits  exported  ;  besides 
this,  the  distiller  draws  back  the  allowance  given  in  lieii 
of  the  malt  duty  on  every  gallon  of  water  added  :  when 
lie  warehoused  spirits  with  the  intention  of  afterwards 
using  them  for  home  consumption,  he  left  them  at  thei^ 
full  strength. 
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osEPH  BovvYER,  of  Kiddcrminster,  in  the  county  of 
Worcester,  Carpet-manufacturer  ;  for  a  method  of  work-' 
ing  or  manufacturing  carpeting  for  carpets  and  carpet- 
rugs  not  heretofore  used.     Dated  May  29,  1807. 

John  Brown^  of  the  parish  of  Saint  Andrew  Hub- 
bard, in  the  city  of  London,  Statidner ;  for  certain  im- 
proveaiei^ts  in  the  construction  of  a  press  for  printitig 
books  and  other  articles,  part  of  which  may  be  applied 
to  presses  now  in  common  use.     Dated  June  2,  18Q7. 

John  Bywater,  of  the  town  and  county  of  the  town 
of  Nottingham  ;  for  certain   improvements  in  the  con- 
struction of  windkisses  for  weighing  the  anchors  of  sbip» 
and  navigable  vessels,  and  various  other  purposes. 
Dated  June  6,   1807 

Allan  Poli-ock,  of  Paisley,  North  Britain,  at  pre:^ 
sent  residing  in  London,  Merchant ;  for  a  stove  of  a  now 
construction,  and  various  improvements  applicable  to* 
stoves,  grates,  and  fire-places.     Dated  June  1>1,  1807. 

Henry   Maudsl^ay,    of  Margaret-street,    Cavendisli- 
sqiiare,  in  the  county  of  Middlesex,  Engineer;  for  im- 
provements in  the  construction  of  steam*engines. 
Dated  June  13,  1807. 

Francis  Plowden,  of  Essex-street,  Strand,  i«  the 
bounty  of  Middlesex,  Esq.  ;  for  a  safe  and  sure  merijod' 
of  preserving,  for  an  extraordinary  length  of  time,  at  st\V 
and  on  land,  butchers  meat,  animal  and  other  comcstiolc 
substances,  in  a  sweet,  pab4abte,  and  nutritious  st.;tf», 
Without  acid,  salt,  or  drying  ;  tho  preservation  of  w!iich 
apthartic  viands  he  conceives  will  be  of  great  piii^iic 
Uiility.     Datsd  June  1,3,  1807.         ,    ' 
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John  Syeds,  of  Rotberbithe  Wall,  in  the  county  of* 
Surrey,  Compass-maker;  for  certain  improvements  in 
the  construction  of  a  machine  for  making  rope  or  cordage, 
either  shroud  or  cable  laid,  and  in  the  mode  of  manufsc* 
turing^the  same.     Dated  June  16,  1807. 

Robert  Barlow,  of  Spring  Gardens,  in  the  county 
of  Middlesex,  Chemist  and  Medical  Electrician  ;  for  cer- 
tain  oriental,  aromatic,  chemical  compositions  or  com- 
pounds, to  be  made  and  moulded  into  various  forms,  ' 
shapes,  and  ornamental  devices,  as  amulets  in  butterflies, 
birds,  shells,  and  animals,  and  to  be  worn  as  an  orna-^ 
mental  part  of  dress  by  ladies  and  gentlemen^  as  rings, 
broaches,  lockets,  pins,  combs,  bandaus,  and  other  orna- 
ments ;  which  oriental,  aromatic,  chemical  composition 
lie  denominates  ^^  Ebenbosamic  and  Ebengavui-B^osamic 
Composition  or  Compounds,  or  Aromatic  variegated  ar»* 
tificial  Marbles  and  Stones,  opaque  and  transparent.'* 
Dated  June  16,  1807.        ^ 

William  Atkins,  of  the  city  of  Norwich,  Shawl* 
manufacturer  ;  for  certain  improvements  in  the  construc- 
tion of  a  loom  for  w:eaving  borders  or  stripes,  or  difFerelit 
colours,  on  shawls  of  any  goods  made  of  cotton,  silk, 
linen,  or  worsted,  orany  other  mixture  of  the  same. 
Dated  June  16,  1807. 

John  Palmer,  of  Enon  Cottage,  Shrewsbury,  in  tfte 
county  of  Salop  ;  for  a  method  of  constractijig  and  emct-^ 
ing  Bridges.     Dated  June  26  #  1^07. 
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Specification  of  the  Patent  granted  to  John  Prosser,  of 
BackHiUy  Hatton  Garderiy  in  the  Parish  of  St.  Andrew 
Holbomy  in  the  County  of  Middlesex ^  Smiths  for  vari^ 
mis  Imprtn^ments  upon  Smoke  or  Air  Jacks. 

Dated  October  50,  1806. 
With  a  Plate, 

X  O  all  to  whom  these  presents  shall  come,   &c. 

N6w  KNOW  YE,  that  in  compliance  with  the  said  proviso^ 

I  the  said  John  Prosser  do  hereby  declare  that  my  said 

invention,    or  new  invented  improvements  upon  smoke 

Qrair jacks,  is  and  are  described  in  the  annexed  drawings 

and  descriptions  thereof,    and  that  they  are  as  follows ; 

that  is  to  s^y :  The  Brst  improvement  consists  in  making 

the  box,  ease  or  body   of  the  fingle  smoke  or  air  jack  to 

extend  to  the  whole  length  from  or  near  the  centre  of  the 

inside  of  the  chimney  to  the  outi^ide  or  breast  thereof,  and 

.  inclosing  the  spindle,  and  terminating  at  or  near  the  chain 

.  wheel,  as  represented  by  Fig.  J ,  (Plate  VII.)   The  second 

improvement  consists  in  raising  the  said  spindle  and  chain 

VpL,  XL— I^KcoND  Sjeri^s.  y  wheeli 
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lyheel,  in  a  slanting  direction,  ^boyie  the  centre  of  thfi 
worm  ;  by  which  the  oil  flows  al^ove^  jth^  top  carriage  of 
the  worm,  without  ^he  assistance  of  pipes  or  tqbes,  the 
box,  case  or  body  being  one  entire  piecjg,  (pycept  the 
top,  which  is  screwed  or  fastened  on  to  reii)ove  at  pleasure,} 
continued  from  or  near  the  centr<e  of  the  flue  to  the  out- 

♦  ■  .  ^  .■ 

side  of  the  breast  of  the  chimney,  by  which  the  oil  put  iij 
the  box,  case,  or  bo4y  ne^-r  tjie  cl^ajn  yvheel  runs  round, 
and  incloses  the  whole  work,  as  contained  in  Fig.  j[.  The 
third  improvenjbenjb  consists  in  making  thei  chain  wheel  of 
brass  or  iron  instead  of  wood,  and  of  placing  in  the  groovp 
or  space,  in  which  the  chain  or  chains  runs  or  run,  tagi^ 
and  holos,  thereby  efi*ectually  preventing  the  chaiq  ojr 
chains  from  slipping. 

Fig.  2  represents  the  two  patterns  pr  moulds  from  which 
jtl?e  imprpyed  chain  wheel  is  cast ;  foijr  of  which  3crewe4 
together  upon  fhe  .spindle,  \vith  a  nut  a]t  the  end  of  the 
spindle,  forpjs  a  wii^e.el  for  jtwo  chains. 

Fig  ^  is  a  repi^sentatipn  of  the  contents  or  m^cbii^eiry 
as  intended  fojr  inclosure  in  Fig.  1.  If  the  worm  on  which 
the  fly  a  acts;  which  fly  may  be  made  in  the  usual  way^ 
with  four,  five,  or  six  fans,  and  the- worm  may  be  of  a 
.single  or  double  thread,  p  the  top  carriage,  in  which  the 
worpi  runs,     d  the  bottom  cairiage  and  steel  step,     e  the 

Plate  in  which  c  and  d  are  fixed.  /  the  steel  step  in  which 
the  pivot  of  the  spindle  of  the  worm-wheel  runs,  ^a 
screw  which  fastens  the  plate  e  to  the  box,  case,  or  body. 
h  a  steady  pin  at  the  bottom  of  plate  e,  i  the  worm  whoci, 
k  k  two  frjctipn  wheels,  working  in  /,  a  small  frame, 
jvhich  frame  drops  into  the  improved  bpx,  case,  or  body 
at  W.     w,  the  chain  wheel.  '  ) 

jFig  i4,  the  improved  box,  case  or  body,  applied  tp 
*  i^^i  which  works  both  vertically  and  horizontally : 
this  bpx  pr  body  nriay  include  th®  whole  work  except 
ihe  chain  wheel  n.   and  the  small  wheel  with  its  spipdte 
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fcha  universal  joint  o.  Both  the  foregoing  boxes^  cases 
^r  bodies,  may  be  applied  to  the  single  or  double  jackai.ia 
iise  by  making  theai  the  size  of  the  wheel,  and  omitting 
tbe  did  fraaie  and  other  superfluous  parts^  and  working 
the  small  tvhi^el  6  irt  the  upper  pairt  of  the  bevil  gear 
iirbelels^  the  tops  of  which  are  seen  at  pi 
Fig.  5  represents  the  improved,  box,  case,  or  i)ody  in  a 

*  •  '  * 

di£^rent  form  and  way,  whieh  1  call  the  compound  and 
iftkeleton  air  jack.  I  call  it  compound^  because  it  con- 
tains  various  wheels^  pinions^  or  cranks,  connected  with  the 
first  Worm  wheel,  or  the  axle  thereof,  and  continued  any 

length,  as  the  situation  of  the  chimney,,  6ue,  or  place  in 

•  •  •       I 

vrhich  it  is  intended  to  be  fixed,  may  require.  I  call  itskele* 
ton,  beicause  the  body  may  be  made  nearly  as  small  as  two 
inches  wide,  by  from  four  to  eight  or  twelve  inches  deep. 
I  call  it  s^n  air  jack,  because^  like  the  othefs,  the  air  is  more 
the  firs^t  tnoving  power  than  the  smoke.  The  fly  in  Fig.  i 
is  as  at  d,  Fig«  1,  and  may  be  made  to  any  size  according 
to  the  flue,  h  in  Fig.  5' is  the  worm,  c  tbe  inxproved  ske- 
leton box.  The  advantages  of  this  form  of  the  box  are 
great, ^and  are  as  follows:  Suppose  the  jack  is  flxed  in  a 
very  small  flue,  or  in  the  funnel  of  a  ship's  stove  \  then, 
in  the  usual  way,  the  body  of  the  old  jack  almost  fills  up 
the  flue  or  funnel  crossing  it,  being  from  nine  to  twelve 
inches  widevin  tlie  box,  and  thereby  preventing  the  fly 
froQ)  being  easily  taken  up  and  down,  and  greatly  check<» 
ingthe  draft ;  whereas  in  this  it  is  the  reverse  ;  the  box, 
case  or  body^  being  made  as  narrow  as  two  inches, 
'  a  trifle  more  or  le^,  and  continued  on  from  or  near  tli^ 
centre  of  the  flue,  through  tlie  breast  of  the  chimney  to 

\  the  outside  in  any  direction,  either  on  the  right  or  lefi 
side,  or  in^^he  centre  of  the  fire-place,  as  the  situation  of 
the  chittmey  may  require,     and  of    any    depth    from 

^  ioiir  tp'.tw^ve  inches,  according  as  the  diameter  of 
tl^e  ^m£k%  may  require;  and  of  any  length,  aS9ording 

Ya  t0 
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to  the  optional  number  of  wheels.  The  advant^^es  wiH 
farther  appear  in  a  double  jack,  which  c^mesout  iri  the 
centre  of  the  breast  of  the  chitaney,  land  extends  to  thie 
fight  and  lieft  hand  j  as  in  the  old  way  three  bevil  gear 
wheels  are  requii'ed,  but  in  this  way  one  wheel  only  is 
fi:^ed  in  the  middle  of  the  spindle,  as  represented  in  Figr  7, 
^hich  runs  to  the  right  and  left,  and  working  in  and 
^ith  those  in  the  narrow  box,  and  will  afiswer  the  end 
of  the  three  bevil  gear  wheels,  placed  in  th,e  old  way  ; 
anid  to  each  end  of  which  may  be  added  a  chain  wheels 
^s  at  Fig.  4.  ^' 

Fig.  6   is  a  representation  of  the  contents  of  Fig..  5. 
W  the  worm  wheel  on  its  short  axis  e,    fy  another  wheel, 
with  the  teeth  cut  the  contrary  way  to  the  last,  and  so  on. 
alternately  to  any  length  or  number  of  wheels  which  the 
situation  or  the  depth  of  the  chimney  may  require.  On  the 
axis  of  the  last  wheel  g^  on  the  outside  of  the  breast  of 
the  diiraney,   I  place  my  chain  wheel  or  wheels  A,  a& 
shewn*  in  Fig.  5,  on  the  axle,  as  shewn  in  the  wheel  g^^ 
Fig.  6,  which  must  be  elevated  above  the  line  of  the  axis 
of  the  other  wheels^  in  order  to  admit  the  oil  to  rise  and^ 
cover' the  top  carriage  of  the  worm,     i  the  said  tbp  car- 
riage of  the  worm,      k  the  lower  carriage  with  the  steel 
step.     I  the  frame  in  which  the  whole  Wheels  run  ;  whicb- 
frame  drops  in  at  the  top  of  the  box  or  body  e.  Fig.  5. 
m  a  notch  on  each  side  of  the  box  or  body  C,  to  admit 
the  axis  of  the  last  wheel  g.     When  a  pinion  is  required 
on  the  axis  or  side  of  the  first  worm  wheel  d.  for  the  in- 
crease  of  powep,   the  teeth  of  the  following  wheels  may 
be  cut  straight.     Ai^  tne  boxes/ cases  or  bodies,  except 
.  Fig.  1,  above  described,   are  ^*}e\yn  with  their  tops  un- 
covered ;  but  each  of  them  are  supplied  with  plate  covers, 
and  screwed  down  or  fastened  to  the  boxes^  cases  or  bodies, 
by  means  of  screws,  screwed  into  jthe  edge  of  the  boxes,. 
Gase&'oi:  bodies,  or  Other  ^ike  fat^enings  ^  and*  each  cover  has 

'  a  saiaU 
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a  small  hinge  at  or  near  the  chain  wheels  on  the  6itiside  of 
ihe  breast  of  the  chimney,  by  which  means  oil,  or  any 
substitute  for  oi],  may  be  introduced,  as  occasion  may  re^ 
quire,  without  ascending  the  chimney.  The  boxes, 
cases,  bodies  or  covers,  are  made  of  cast  iron^  or  any 
6ther  metal,  being  first  made  in  wood,  wider  at  the  top 
than  the  bottom,  in  prder  to  give  ease  to  ^he  founder  in 
moulding.  Where  and  when  cast  iron  ones  cannot  be 
procured,  then  make  them  of  fiheet-iroA,  or  copper,  or 
other  proper  metal. 
In  witness  whereof,  &c. 


Spedficatum  of  the  Patent  granted  to  Charles  ^anpom 
DE  Berenger,  of  Hart -street  y  Bloomsbury^  mthe  County 
of  Middlesex,  Artist;  for  a  certain  Animal  Substance  y  and 
Methodof  preparing  and  rnaniifacturing  ihe  same y  where^ 
hy  the  said  Substance  becomes  applicable  as  a  Substitute  for 
Horse  and  other  Hairy  now  used  for  the  stuffivg  of 
CuskionSy  Mattr^ssesy  Carriagesy  Sqfasy  Chairs,  fife,  and 
all  other  Purposes  for  which  Flocksy  JVooly  or  Hair  are 
nofwgeneraM^y  ctpplied.     Bated  July  24,  1806. 

T' 
O  all  to  whom  these  presents  shall  come,    &e« 

Now  KNOW.  YC,  that  in  compliance  with  the  said  proviso, 

I  the  said  Charles  Random  de  Berenger  do  hereby  declare  , 

that  the  said  invention,  and  the  manner  in  which  the  same 

is  to  be  performed,  is  described  in  manner  following  ;  that 

is  to  say :  The  said  article  or  substitute  for  horse,  hair  is 

manufactured  of   the  hair  or  coat  of  hogs  (not  of»  the 

bristles  or  mane  of  the  hog,  but.  of  the  hair  ofits^bodyin 

general)  ;  long  hair  of  large  hogs  is  the  best  for  the  pur- 

p6se,  but  even  that  of  pigs  may  be  made  use  of.    After 

killing  the  bog,  the  hair  is  to  be  scraped  off  as  at  present 

it  is  ;  then  washed  and  cleansed,  and  thrown  into  lime 

water* 


1 
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water,  \vliere  it  ma*'  remajri  from  one  to  two  dajrs.  Tboo^. 
the  immerging  in  lime  water  is  Hot  absoluNrly:  iiecessaryy 
it  is  nevertheless  desirable,  as  thereby  every  fteahy   sub-* 
stance  19^  destfoyedi   and    putrefaction  centpletely  prer* 
veDtcd.   It  is  then  M:ashed  in  cold  water,  and  twisted  inter 
a  Gord  of  about  the  thickness  of  a  goose  lyiiH,  whieh  coirdr 
is  forced  into  a  tin,  gluss^  or  other  tube  while  it  \&  t\'!^isted  i 
the  tube  to  be  about  three  quarters  of  an  incbf  in  diameter^ 
and  from  fifteen  to  thirty  or  more  inches  in  lengthy  ihough* 
the  length  is  itiimaterial.  This  cord  will  readily  coil  itself 
round  in  the  inside,    and  a  stick  should  ocea^tonarly  be 
introduced  to  force  it  quite  tight.   When  full,  these  tube^ 
must  be  corked  up  close  at  both  ends ;  and  .when  a  suffix 
cient  number  of  tubes  are  filled,  they  are  to  he  placed 
in  a  copper  of  boiling  water,  where  they  should  continue 
for  two  hours,  the  water  boiling  the  while.     The  hair  i» 
then  taken  out  of  the  tubes,  and  left  to  cool  in  solid  pieces: 
^ese  are  afterwards  unpicked,   when  the   hair  will   be 
quite  curly.      It  is  then  loosely  thrown  into  large  eat'then 
pans  with  fine  dry  sand  at  the  bottpm,  and  a  layer  of  dry 
sand  is  sifted  on  every  layer  of  hair,    till  the  pans  are 
filled  ;  they  are  then  tied  over  with  brown  paper,  and  put 
into  a  hot  oven,  where  they  may  so  remain  for  three  or 
four  hours.    (The  heat  must  not  be  sufficient  to  burn  the 
bifown  paper,  but;  nearly  so).    After  the  sand  is  quite  cold 
it  is  passed  through  a  sieve,  and.  the  hair  will  be  found  fit 
for  use,    having  obtained  a  good  curl   and  fine  elastic 
power,    being  also  perfectly  clean  and  incapable  ofen« 
gendering  any  vernriin. 

N.  B.  A  small  wheel,  or  other  machine  commonly  used 
ibr  twisting,  may  also  be  used  for  twisting  the  hair  toge- 
ther, to  put  it  into  tubes ;  either  in  this  case,  or  when 
twisted  with  the  fingers^  the  cords  so  twisted  need  not  bo 
long.    The  hair  should  be  damp  to  be  tiiv'isted* 

Iw  witness  whereof,  &c. 

SpMficatfm 


fpecfftccttion  of  the  Patent  granted  to  Awtmoky  Frak^^i^ 

BfrtEv  of  the  Parish  <f  St.  Dunstan  in  the  Westy  in  th0 

City  <f  London^  Merchant ;  for  a  Machine  for  casting  or 

founding  Ty pes :,  Letters^  and  Ornaments,  usually  pjiadfi 

use  of  in  Pirhiiing.     pa^d  A^il'  29,  1806,. 

Jl  O  afl  to  whom  tfaeaje  presents  shaH  poQtie^  &c, 
Now  K^'ow  YE,  that  in  compiiaoce  with  the  sai(|  piiovisOy 
i  the  said  Franeis  Berte  do  hereby  declare,  that  my  said 
inveAtioQ  is  described  in  manner  following  ;.  jthat  is  to 
^y:  I  do  construct  a  vessel  of  iro^i,  or  other  fit  material 
for  containing  type  metai  iathe  fused  state,  jorfor  bring- 
ing it  into  tVasiotJ;  and  keeping  it  at  the  proper  heat  for 
iCasting;  and  I  do  make  in  the  side  or  sides  of  the  said 
,vessel  cHie  or  more  apertures,  oAit  of  which  the  fluid  type 
metai  is  suffered  to  flow  at  tiie  time  of  casting.  The 
/operation  of  casting  is  performed  by  applying  ^  mould 
for  casting  letters  or  types,  either  singly  or  more  than 
.one,  at  the  same  time,  or  other  articles  for  Printers 
use,  unto  one  of  the  said  aperturesi  which  at  that  in^ 
stunts  by  means  of  a  lock  or  valve,  or  any  other  well 
known  similar  contrivance,  is  opened  ;  id  consequence  of 
which  the  metal  suddenly  flows  into  tlie  n^ould,  aud  ap* 
plies  itself  to  the  matrix  or  matrixes  with  ^  force  which  i$ 
greater  or  less,  according  to  the  height  of  tlie  level  sup- 
face  of  the  type  metal  in  the  vessel  first  before-men« 
tipned,  or  according  to  the  magnitude  of  such  additional 
pressure  as  may  be  applied  in  the  manner  hereinafter  to 
be  described.  And  I  do  farther  declare,  that  though  the 
said  aperture  or  apertures  may  be  n^ade  <>n  any  sicje  pf 
the  vessel,  thatistosay,  at  top  or  bottom ,  or  elsewhere, 
yet  I  do  give  the  prefereitce  to  a  surf?^ceor  face  which 
^ballhe  nearly  horizontal,    so  thht  the  fluid  ipetal  sh^ll 

spouj; 
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spout  tjpwards  into  the  mould;  and  I  do  prefer,  as  the 
Inost  simple  and  easy  method,  that  ea,cfa  aperture  shall  b# 
|:4^[jft'cJased  by  a  plate  of  metal  l3ring  upon  the  s^id  hori- 
lK60tai  mrface>  and  well  fitted  thereto:  and  that  I  do  m^ke 
«fi.d  fai^fiion  the  lower  part  of  my  mould  Qat;.  and  true^  in 
order  that  the  same  may  be.  applied  in  like  manner,  ^nd 
slided  along  upon  the  said  borizoDtal  surface  ;  and  that  I 
do  sl-ide  the  said  mould  by  pushing  the  same  against  ^he 
5aid  flat  plate  until  the  plate  shall  become  displaced,  and 
tber  aperture  of  the  mould  shall  become  directly  opposite 
to  the  aperture  in  the  %^essel,  and  shall  accordingly  re- 
ceive its  charge  of  metal ;  after  which,  the  mould  i:>eing 
"again  drawn  back,  the  plate  of  metal,  by  means' of  a 
weight  or  spring,  or  other  well-known  agent  suitable  to 
the  purpose,  is  made  to  follow  the  mould  ^nd  close  thp 
apeTture,  by  resuming  its  first  situation  ;  and.,  in  order 
that  the  said  motions  and  effects  may  be  performed  anf) 
produced  without  any  particulajr  skill  or  .attention  in  th« 
•woirkman,  I  do  make  and  apply  guides,  sliders,  ^ops,  qx 
pins,  for  confining,  directing,  ^nd  limiting  the  said  inp- 
lions;,  as  will  be  sufficiently  obvioys  and  jintelligi})le  to  ar- 
tists employed  in  worky  of  this  natiire*  And  moreover,  in 
order  that  the  said  fluid  metal  may  rise  -wi|;h  sufficient 
■force  into  the  mould,  I  do  make  my  vessel  of  such  9. figure 
'  as  th^t  the  quantity  of  typ^  metal  intended  to  l?e  con- 
tained therein  at  any  one  ^ime  shall  havje  its  upper  surface 
sufficiently  high  above  the  level  pf  the  apertuire  or  aper- 
tures before-mentioned ;  and  that  I  do,  in  preference, 
form  n)y  vessel  of  the  figure  of  a  box  or  closed  receptap^, 
h:iviDg  a  pipe  or  tube  rising  out  of  the  same,  so  that  the 
pressure  afforded  by  the  statical  actiqi)  of  the  inetal  in 
»  |the  said  pipe  or  tube  shall  produce  the  desired  effect  ^t 
'  ibe  aperture  or  place  of  casting ;  or  otherwise  I  pco- 
'-  duce,  or  increase  the  said  pressure^  \>y  the  statical  actipiv 


Patent  f<yr  Imprwements  in  Stemn^Engines.       169 

of  water,  or  any  other  fluid  which  may  be  used,  by  the 
well-known  means  to  compress  a  body  of  air  against  the 
surface  of  the  type  metal  for  the  purposes  aforesaid  :  and 
the  said  machines,  consisting  of  vessels  so  fitted  up  to- 
gether with  the  moulds  and  other  parts  respectively  as 
before  described,  may  be  used  by  one  or  more  workmen 
to  cast  different  letters  and  sorts  at  the  same  time  froni 
the  same  mass  of  metal ;  but  in  case  different  metallic 
mixtures  should  be  required  to  be  used,  or  in  case  local 
circumstances  should  render  it  needful  that  the  workmen 
should  be  considerably  distant  from  each  other,  recourse 
must  be  ha<l  to  a  number  of  distinct  and  separate  machines 
of  my  said  invention. 

In  witness  whereof,  &c. 


Specification  of  the  Patent  granted  to  Richard  Willcox, 
of  the  Parish  of  St.  Afarj//  Lambeth,  in  the  County  of 
Surrey  J     Machinist ;     for    Improvements    in    Steams 
Engines.     Dated  May  21,  1306, 

With  a  Plate. 

JL  O  all  to  whom  these  presents  shall  come,  &c« 
Now  KNOW  YE,  thai;,  in  compliance  with,  the  said  proviso^ 
I  the  said  Richard  Willcox  do  hereby  declare  that  my 
further  improvements  in  the  steam-engine  consist  in  the 
following  novel  and  appropriate  combination  of  parts,  viz*- 
First.  My  improvements  are  on  the  rotary  steam  engine, 
and  consist,  exclusively,  in  certain  parts  generally  knowm 
bj  the  appellation  of  gates,  pallets,  valves  or  cocks,  or  any 
more  appropriate  name  by  which  they  may  hereafter  be' 
denominated ;  which  said  gates,  pallets,  valvesor  cocks,  arOj' 
by  their  particular  and  novel  construction,  capable  or  sus« 
ceptible  of  confining  and  detaining  steam,  or  other  elastic- 
or  dense  fluids  between  the  said  gates,  &c.  The  said  gatQs, 
-  Vol.  XL — Second  Series.  Z  '  &c. 
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4cQ.  hfreafter  to  be  described,  work  or  move  betw^ea  th# 
inside  of  a  6xed  cylinder,  and  the  outside  of  an  inner  cy-* 
}iuder,  there  being  an  interstice  left  for  that  purpose  $ 
vhich  said  interstice  is  securely  cofered  with  lids  or  covers^ 
Iknd  the  saiU  pallets  fixed,  the  one  to  the  outer  stationary 
fyliuder^  and  the  other  to  the  inner  or  revolving  cylinder, 
whilst  >  passage  is  formed  on  each  side  of  the  gate  in  the. 
f^ionary  cylinder,  one  of  which  passages  communicates 
i¥itb  the  boiler,  and  the  other  to  the  condenser ;]  by  which 
Cleans  the  steam^  or  other  fluids,  are  brought  to  act  or 
operate  batweeo  the  said  gates,  which  lire  opened  and  , 
l^but  from  the  eaiternal  part  of  the  engine,  by  gear  similar 
to  that  used  in  the  present  steam  engines  ^  by  which  means 
the  inner  or  revolving  cylinder  i^  forced  round  in  the  circle 
it  prescribes,  by  the  elasticity^of  steam  or  other  fluids  press? 
Ing  against  the  pallet  filled  to  the  revolving  cylinder,  which 
^id  pallets,  &c,  during  the  time  of  their  passing  each  other, 
either  double  up,  turn  on  their  edges,  or  ^lide  back-;, 
wards  and  forwards,  or  upwards  and  downwards,  and,  in 
other  cases,  as  in  Figs.  10,  U)  {^nd  12,  (Pla|e  VIII.}  turn 
on  their  own  axes  ;  a^  will  be  more  particularly  described 
hereafter :  whereby  the  whole  of  the  original  powers  ex- 
eited,  such  4s  steam  at  any  temperature  that  engines  are 
|K>w  wrought  by,  or  water,  or  other  dense  fluids,  pro- 
duce their  whole  effeqt  without  any  re-action  or  dimi-i 
ButioB  of  power ;  friction  alone  excepted,  which  iq 
this  engine  is  very  trifling. 

8ecoofUy.  In  every  instance  where  I  use  a  cock  or 
pallet,  or  portion  of  a  circle  which,  turns  similar  tu  a 
cpck,  ^pd  which  admits  of  a  fixed  pallet  on  the  revolving 
cylinder,  as  in  Figs,  10,  11,  and  lij,  I  Qut  a  longitudinai 
Qr  oblique  groovfi  or  rabbit  doyiin  the  part  of  the  cock, 
(Slc.  which  comes  into  actual  coot£uct  with  the  revolving 
cylinder,  and  fit  into  or  agabst  the  said  rabbit  or  groove 
KL  piepe  of  metfili  whipb  I  |;enei^y  harden  and  pack  sft- 
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dnre  with  bolts  against  the  rabbit,  where  it  is  applied 
against  the    edge   or  side   of  thc^  cock,    and    place  a 
spring  or    elastic   packing   behind    (or    on  any   mora 
conrenient  part)  the  said  metatlic  piece,  whereby  it  ill 
kept  close  in  contact  with  the  revolving  cylinder ;   and 
in  the  other  cases,  when  the  said  metallic  piece  i3  packed 
in  a  groove,  the  same  precautions  as  to  packing  are  to  be 
strictly  observed ;  and  when  one  part  of  the  said  metaRio 
piece  is  worn  or  ground  off  by  the  constant  friction  of 
the  revolving  cylinder,  I  then  pack  the  said  metallic  piece 
out  further  till  it  is  worn  out,  when  a  similar  piece  is  put 
in  its  stead  at  a  very  trifling  expense  and  loss  of  time^ 
by  which  means  the  cock,  &c.  will  remain  tight  for  many 
years.      Furthermore  I  do  hereby  declare,  that,  in  casea 
where  the  water  abounds  with,  or  is  impregnated  with) 
fi)inerals  which  corrode  iron  or  steel,  I  use  or  employ,  as 
a  substitute  for  the  said  piece  of  metal  introduced  into  of 
against  the  cock  as  aforesaid,     compositions  of  metals^ 
such  as  pewter  and  tin,  or  bell  metal,  or  ahy  other  com* 
position  of  hard  metals   now  known,  and  not  liable  to 
corrode ;  or,  in  other  cases,  hard  woods  may  he  substi-i- 
tuted,  or  paper  prepared  with  oils,'  such  as  is  used  for  the 
purpose  of  preparing  paper  tea  trays,  &c. ;   Or,  in  any 
other  cases,  in  small  engines,  I  make  my  cocks  of  steely 
and  harden  it  afterwards  ;  or  of  iron,  which  must  be  case** 
hardened. 

Thirdly.  As  no  packing  will  work  wdl,  or  last  long^ 
without  a  frequent  supply  of  liquid  grease,  or  other  anU 
Bial  imt(more  particularly  inetallic  bodies) ;  therefore,  id 
order  to  eilect  so  valuable  a  purpose  in  this  my  rotary 
engine,  I  form  for  that  purpose  a  communicalson  from 
the  external  part  of  the  engine  to  the  parts  whrcfa 
require  to  be  lubricated,  by  drilling  a  bole  throygb  tbe 
ypindle  of  tbe  cock  or  pallet  down  into  the  body  of  tbe 
code  or  pallet,  and  frotn  thence  horizenlaUy  to  tbe 

Z  2  parts 
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parts  of  the  cock  or  pallet,  in  immediate  contact  ivith. 
the  cylinder  ;.  and  by  placing  a  funnel  with  a  regulating 
cock  upon  the  top  pf  the  said  spindle,  between  the  spindle 
and  funnel,    the  parts  may  be  lubricated  at  pleasure,  . 
without  stopping  the  engine  ;    for,    by  openirg  the  said 
cock,  the  tallow,  &c.  is  admitted  through  the  said  spindle 
to  the  extreme  part  of  the  pallet,  cock,  &c.    Here  it  may 
not  be  unnecessary  to  remark,  to  prevent  infringenricnts, 
that,  although  I  have  described  the  grease  as  descending 
through  the  spindle  and  cock,    nevertheless    it  may   oc- 
casionally.  be  made  to  ascend  by  drilling  a  hole  through 
the  bottom  of  the  cock,  and  so  forming  a  communication 
by  a  pipe  to  a  cistern  or  reservoir  of  fluid  suet  or  grease, 
placed  at  some  convenient   place  above  the  level  of  the 
part  of  the  engine  requiring  to  be  lubricated. 

Lastly,  To  diminish  the  size  or  dimensions  of  the  said 
rotary  engine,  or  occasionally  to  increase  its  power,  after 
it  has  been  built,  I  add  two  or  more  sets  of  pallets,  gates, 
&c,  so  as  to  c^use  the  steam,  or  other  fluids  by  which  the 
engine  is  wrought,  to  act  in  two  or  more  places  at  the 
same  time ;  thus  augmenting  its  power  in- a  two  or  three- 
fold degree,  according  to  the  number  of  the  pallets^ 
cocks,  &c.  that  are  added. 

References  to  the  Dra\Vikgs. 
(Plate  VIII.) 

Fig,  1  the  vertical  section  of  the  said  improved  rotary 
steam-engine  as  attached  to  the  common  condenser  and 
air-pump,  for  the  purpose  of  shewing  one- of  the  most 
-simple  and  compact  arrangements,  where  the  steam  is 
condensed.  A,  the  outside  case  or  cylinder  fixed  to  the 
framing  of  the  condensing  cistern,  or  any  other  more 
suitable  and  convenient  framing  that  the  engineer  may 
find  most  appropriate  or  suitable  to  the  locality  of  the 
premises  where  the  engine  is  to  be  erected.     B  B^  the  in 
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^ide  or  revolving  cylinder  attached   to    and  connected 
with  the  vertical  sh«ft,    which  is  the  first  mover,    and 
which  gives  a  rotative  power  to  any  description  of  ma* 
cbinery  requiring  the  same  by  or  through  the  medium  of 
a  spur  wheel  fixed   to  the  said   shaft,  or  when  a  vertical 
motion  is  required  ;  or  with  a  bevil  gear  wheel,  where  an 
horizontal   motiou   is    wanted.     C  C,   moveable  pallets, 
giites,  or  valves,  for  regulating  the  action  or  op^'ration  of 
the  steuni  or  other  iitiids  in  the-  said  engine ;  one  of  the 
said  pallets,  &c.  is  attaclicd  to  the  fixed  cylinder  A,  and 
the  other  to  the  moving  or  revolving  cylinder  B,    as  is 
more  distinctly  seen  iii  Fig.  2,   and  the  references  an- 
nexed.     I>,  the  steam  valve  for  the  admission  or  ingress 
of  steam  or  other  fluiils  between  the  said  pallets.     £,  the 
exhausting  valve  for  the  egress  of  steam.    The  gear  requir- 
ed for  opening  and  shutting  the  said  valves  D  and  £,  and 
for  opening  and  shutting  the  said  pallets  or  gales  C  C, 
.is  so  nearly  similar  to  that  of  common  engines,    that   it 
i^ould  be  useless  to  describe  it  more  than  that  the  said  valves 
D  and  E  require  to   be  opened  and  closed  at  the  same 
time,  whereas,  in  general,  they  are  opened  and  shut  al- 
ternately by  the  plug  tree,  or  other  simple  and  well-known 
means.     F,  the  top  of  the   cylinder,  composed  of  a  ring 
of.metal,  for  pressing  the  packing  round  the  moveable 
cylinder,  which  said  lid  or   ring   is  screwed  down   with 
screws,  as  is  usual  in  securing  the  lids  or  tops  of  cylinders. 
G  G,  two  rings  of  metal  pressed  by  screws,  from  a  lever 
«tcured  to  the  top  of  the  cylinder  F,    for  compressing 
the  packing,  and  securing  the  joint  of  the  cj'linders  A  B. 
H  H,  a  circular  channel  into  vihich  the  revolving  cylinder 
B  works,  for  the  purpose  of  preventing  the  ingress  of  air 
.  or  other  fluids  into  or  by  the  said  interstice  or  channel,* 
and  which  is  packed  with  hemp  and  grease,  and  pressed 
io  such  manner  with  a  ring  as  thereby  to  render  the  en- 
gine 
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gine  ttiofe  efficient,  by  keepiDg  it  perfectly  tight.  I,  th*. 
common  condenser,  ai>d  necessary  paaip,  which  is  wrought 
by  studds  or  sttxps  projecting  from  the  horizontal  shaft,  or 
any  other  simple  and  effectual  way  tbci  engineer  may 
think  proper,  as  is  more  distinctly  seen  in  Fig.  3,  which 
is  the  end  view  of  the  shafts,  and  the  side  view  of  the 
piston  rods;  the  operation  of  which  is  so  obvious,  as 
not  to  require  elucidation.  Fig.  2'  exhibits  the  birds  eye 
view  of  Fig.  1,  with  the.  top  of  the  cylinder  and  copn^ 
pressing  rings  removed,  to  $hew  the  operation  or  apparatus 
for  opening  and  closing  thepaJletSj  gates^  &c.  and  also 
part  of  the  flanches  removed  to  sfa&iv  the  situation  of  the 
valves.  The  letters  of  reference  in  thii$  caSe,  Fig.  2,  arc 
placed  upon  similar  or  the' same  parts  of  the  engine  as 
in  Fig.  1 ,  which  it  would  be  superfluous  to  recapitulate. 
C  C,  the  pallets,  &c.  formed  of  two  or  more  pieces  of 
metal^;  one  part  of  the  said  pallet  is  permanently  secured  to 
each  cylinder  A  and  B,  whilst  the  other  part  or  parts  turn 
on  a  joint  or  hinge  ;  which  said  joint  ot  hinge  is  made 
$tean()^tight  or  secured,  together  with  the  whole  of  the 
edges  coming  into  contact  with  the  cylinders,  with  a-hemp 
cloth  stuffed,  wadded,  or  folded  together,  or  by  other 
similar  materials,  capable  of  stopping  the  passage  of 
steam,  and  which  must  be  screwed  or  otherwise  fastened 
on  the  front  of  the  said  pallet ;  and  by  the  pressure  of 
the  steam  it  is  pressed  or  brought  in  contact  with  the 
^aid  pallet  and  cylint|ers,  and  thus  it  effectually  prevents 
.  the  escape  of  steam,  or  other  fluids  by'  or  with  which 
the  engine  is  wrought.  K  K,  two  racks  and  pinions 
communicating  by  a  straight  and  parallel  bar,  working 
through  a. stuffing  box  in  the  sides  of  each  cylinder, 
Ivhereby  the  said  valves  are  opened  and  shut,  whilst  pas* 
ning  each  other,  from  the  external  part  of  the  engine  by 
a  piece  projecting  from  the  upper  or  lower  part  of  the 

fixed 
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^xed  cylinder,  which  may  be  placed  at  the  option  of  the  eiu> 
gineer ;  which  said  piece  in  its  passage  comes  into  contact 
with  the  gear  connected  with  the  said  pallets,  and  ttiereby 
with  any  of  the  well-known  simple  methods  or  gear  used 
for  opening  and  shutting  of  valves  in  the  present  steam 
engines.  The  gates,  &c.  of  the  engine  are  opened  and  shut 
as  occasion  requires,     L,  Fig.  2,  exhibits  a  second  gate, 
&c.  whidi  in  this  case  slides  backward  against  a  straight 
parallel ;  surface   during  the  time  the  pallet  in  the  re« 
Tolviiig  cylinder  is  passing  when  the  said  gate  is  sliding  by 
the  gear  against  the  rerolving  cylinder,  as  in  the  drawings 
The  said  gates  may  be  opened  and  closed  in  a  variety  of 
ways,  such  as  a  spindle  ground  into  the  bottom  of  the 
fixed  cylinder,  and  connected  by  a  link  to  the  gate  inlter^ 
sally,  or  a  crank  or   compound  lever  ^may  be  applied 
iasteadoftherack  and^pinion  externally.  Neither  of  those 
phos  or  methods  form  any  part  of  my  Patent,   as  being 
well  understood  by  the  engineers ;    but  I  rest  my  claim 
upon  the  use  and  application  of  the  gates  and   pallets  or 
cocks,    as   applied  to   the  steam-engine  in  the  manner 
specified.     Fig.  4  exhibits  the  vertical   section  ofadif* 
fercnt  plan  for  producing  the  same  or  similar  effects  a^ 
in  Fig.  1  and   2    previously  explained,  by  causing  tlie 
pallets,    slides,   &c.   to  be  lifted  from  below  the  bot- 
tom of  the  cylinder;   in  this    case,  '  1    always   prefer 
making  the  cylinder  shallow  and  wide,  in   order  that 
the  gates  and' slides  may  have  but  as  little  space  as  possible 
to  slide  or  move  through,  whilst  in  Fig.  i,  I  prefer  the 
keeping  tte  cylinder  deep  and  narrow,    in   order  that 
the  gates,  valves,  &g.  may  be  quickly  opened  and  shut. 
Fig.  4,    A,    the  outside  stationary  cylinder.      B  the 
ion»  cylinder.  C,  the  top  of  the  cylinder  and  rings,  as  in 
Figs.  1  and  2,  already  explained.     D,  plate  of  metal,  am 
represented  by  the  d^ted  lines,    made  very  straight/ 

smooth^ 
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smooth,  and  parallel,'  as  it  respects  its  thick rress.  E,  a 
sniall  shaft  or  axfe,  working- through  a  stuffing  box  ori 
each  end,  and  connected  at  the  centre  to  the  extremity 
of  the  said  plate  inside  a  box,  or  a  receptacle  6xed  on 
the  ontsideof  the  cylinder  A,  allowing  room  sufficient  for 
the  said  plate  to  drop  clear  off  tl>e  bottom  of  tlve  cylinder, 
■whilst  an  accurate  incision  is  made  in  the  bottom  and  side 
of  the 'cylinder  sufficient  to  admit  the  said  plate  D  to 
slide  freely  up  and  down,  which  is  effected  by  a  rack  and 
pinion,  or  lever,  or  any  other  simple  contrivance  at- 
tached or  connected  to  the  extremity  of  the  shaft  E  j  by 
which  means  the  steam  is  caused  to  act  on  the  san>e  or  a 
similar  principle  as  in  Fig.  1  previously-explained,  F, 
Fig.  4,  presents  a  second  way  of  producing  the  same 
effect,  namely,  that  of  raising  a  plate  of  metal  through  an 
incision  made  in  the  bottom  of  the  cylinder  A,  ftom  a 
box  fixed  underneath  the  cylinder,  through  the  medium 
of  a  parallel  bar  working  through  a  stuffing  box, 
whereby  the  said  plate  I>  is  raised  or  depressed,  as  the 
working  of  the  engine  requires.  Fig.  6,  is  the  side 
view  of  the  apparatus  necessary  for  raising  and  depressing 
the  said  plate  D,  by  the  working  of  the  engine.  H,  a 
lever  or  arm,  fixed  to  the  revolving  cylinder.  I,  the 
connecting  rods  with .  a  weight  at  the  lower  extremity, 
equal  to  raise  the  said  plate  D  ;  thus,  as  ^oon  as  the' 
lever  H  comes  in  contact  with  the  lower  connecting  rod 
or  lever  I,  the  weight  on  the  extremity  is  thereby  lifted, 
and  the  plate  D  is  depressed,  and  thereby  the  -fixed 
pallet  on  the  moving  cylinder  is  allowed  to  pass^  but,  as 
soon  as  the  lever  H  has  passed  the  lever  I,  the  weig-ht* 
on  the  end  of  the  said  lever  I  raises  the  plate  I>into  the 
cylinder  that  fills  up  the  place  when  the  steam  is  admitted 
between  the  plate  D,  and  the  pallet  secured  to  the  r^ 
volving  cylinder  ;  and  ^o  on  vice  versa. 

Fig.  5 
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Fig.  5  is  the  bird^s  eye  view  of  Fig.  4,  with  the  same 
general  letters  of  reference  to  their  respective  parts,  as  in 
Fig.  4.  K,  steam  passage.  L,  passage  leading  or  com-' 
municatin^  with  die  condenser,  when  the  steum  is,  re- 
quired to  be  condensed.  Here  it  may  be  necessary  to  ne- 
mark^  to  prevent  infringements,  that,  although  I  hhve 
jihewn  the  plate  D  as  rising  upwards,  as  being  the  most 
fiODvenieot  way  ;  nevertheless,  the  boxes  necessary  to  re- 
ceive  the  plates  may  be  placed  above  bhe^loylinder,  and 
the  plates  be  made  to  rise .  in  them,  or  the  plates  may 
W  raised  in  an  oblique  instead  of  perpendicular  di-» 
rectioQ. 

Fig.  7  is  the  vertical  section  of  my  farther-improved 
rotary  engine.  A,  the  outiude  fixed. cylinder.  B,  tbs 
ioner  or  revolving  cylinder.  C,  compressing  ring,  similar 
to  Fig.  1.  D  D,  two  or  more  pallets,  working  through  a 
deep  stuffing-box,  and  by  a  lever  or  levers,  racks, 
n^beelsy  &c.  are  from  the  external  part  of  the  engine 
turned  idteroately  flat  or  edgewise  in  one  side  of  tiie  said 
Fig.  7,  they  ar^  fixed  to  the  lower  part  of  the  stationary 
cylinder,  and  are  tbose  seen  flatwise,  &c.  the  pa». 
sage  stopped;  in  the  othier  side,,  the  said  pallets  D  are 
fixed  to  the  revolving  cylinder,  and  are  seen  on  their 
edges,  with  the  passages  open.  £,  steam  passage. 
F,  passage  to  the  condenser.  Fig.  9  presents  a  view  of 
the  pallets,  and  part  of  the  cylinder  and  stufiing-boxes, 
oa  a  large  scale. 

Fig.  8  is  the  bird's  eye  view  of  Fig.  7,  with  the  same  lelj- 
ters  of  reference,  as  corresponding  in  similar  parts  in  Fig  7, 
previously  es^plained  in  that  figure.  The  cylinder  top  or 
ltd  is  removed,  and  two  sets  of  valves  are  shewn  ;  the  first 
DDare  shut,  and  ready  for  the  action  of  the  steam,  the 
other  said  pallets  are  shewn  on  their  edges,  preparatory  to 
their  passing  each  other ;  during  which  time  the  steam 
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valve  is  to  be  shut,  which  is  performed  by  gear  as  in  the 
common  steam-engine,  and  which  will  be  varied  at  the 
option  of  the  engineer.      .        ' 

Fig.    10  is  the  bird's  eye  view    of  my  rotary    en, 
gine  as  wrought  with  a  cock  or  portion  of  a  circlei  where^* 
by  a  similar  eflfect  is  produced  as  in  Fig.  1 ,  by  oi:  with 
a  portion  of  circles:    in  these  figures  10,  11,  12,  the  lids 
of  the  cylinders  are  removed,  and  a  part  of  the  fianches 
where  the  cirolesi'or  irregular  cocks  are  used  is  broken  off, 
to  render  the  working  parts  clear  and  conspicuous.      In 
these  tigures,  the  stationary  parts  are  shadowed  light,  and 
the  moveable  parts  dark  *.  A,  the  outer  or  fixed  cylinder. 
B,  inner  or  r^.volving  cylinder.     C  C,  the  pallet,  cock,  or 
portion  of.  a  circle,    fitted  accurately  into  the  circle  it 
prescribes  ^    with  a  spindle  working  through  the  top  of 
the  cylinder,  as  in  Fig-  '7*     B,  the  groove  as  is  shadowed* 
red,^  into  or   against  which  the  part  coming  into  contact 
with  the   revolving  cylinder  is  secured  with  a  piece  of 
hardened  metal,  in  order  that  the  constant  friction  of  the 
Tevolviiig  cylinder  shall  not  injure  the  pallet  or  cock. 
E  the  passage  to  the  boiler.     F,  the  passage  to  the  con?- 
denser.     G,  the  pallet  secured  to  the  working  cylinder. 
In  this  figure  two  portions  of  circles  and  cocks*are  intro,- 
4]uced,  for  the  purpose  of  shewing  clearly  their  situations 
^n  different  places,  the  same  as  in  Figs.  U  and  13. 

Fig.  }  1  is  the  bird's  eye  view  of  an  engine  in  mosft  re«- 
spects  similar  to  Fig.  10.  A,  the  fixed  cylinder.  B,  the 
inner  or  revolving  cylinder.  C  G,  two  pallets  or  portions 
of  circles  turning  on  the  axis  secured  to  the  revolving  cyi. 
}inder,  into  which  they  turn  as  passing  the  fixed  oV  sta^. 
tionary  plate  D,  which  is  fixed  on  its  edge,  and .  occa?- 
sionally  pressed  into  contact  with  the  revolving  cylinder, 

*  The  shading  and  colouring  afterwards  iuenupne(]>  have  heen  nf* 
ppssarilv  omiucd  in  the  plate. 
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by  an  adjusting  screw  from  the  external  part  of  the 
engine*  E,  these  at  for  the  steam  valve  ;  F,  the  seat  for 
the  exhausting  valve,  which  are  i^rought  as  in  Fig^  1^ 
previously  explained. 

Fig.  12  exhibits  the  bird^s  eye  view  of  my  said  rotary 
engine,  as  wrought  by  a  cock  or  cocks,  which  re^ 
gulate  the  steam  instead  of  valves,  and  also  act  as  the 
principal  cock  or  pallet  in  the  said  etigine;  A,  the  outei* 
fixed  cylinder.  B,  the  inner  revolving  Cylinder,  with  a 
fixed  pallet.  C  C,  the  eocks,  which  afe  wrdught  fVom  thd 
external  part  of  the  engine,  by  a  spindle  passing  thfough 
the  top  as  in  Fig.  Ij  previously  described^  D^  a  piece  of 
bard  metal,  introduced  into  the  said  cock,  to  resist  the 
friction  of  the  revolving  cylinder,  as  explained  in  Fig*  10^ 
£,  steam  passage.     F,  passage  to  the  condenser. 

Lastly,  in  cases  where  my  said  engine  is  employed  to 
raise  or  give  motion  to  any  fluid  introduced  therein,  the 
effects  produced  will  be  similar  to  tliQse  for  a  lifting  and 
forcing  pump.  And  it  is  furthermore  applicable  to  ex« 
tinguisbing  engines^  forge  furnace  bellows,  and  all  such 
other  engines  as  operate  by  giving  motion  to  fluids^ 

And  I  do  hereby  farther  declare,  that  although  I  have 
drawn  and  described  the  cylinders  parallel,  and  situated  or 
fixed  in  a  vertical  direction  ;  nevertheless  they  may,  when 
required,  be,  placed  in  a  horizontal  or  inclined  direction^ 
and  the  cylinders  may  have. the /orm  of  frustrums  of  coned t 
or  other  figures  described  .by  rotation,  instead  of  bein^ 
purallels ;  and  the  pallets^  as  in  Figs.  1  and  7>  may  be 
opened  by  striking  against  each  other^  instead  of  being 
opened  by  gear  externally.  Likewise,  with  regard  to  thff 
fittings  they  mtist  be  very  accurate,  and  the  material) 
properly  proportionate^  which,  in  both  cases,-  must  de^ 
pend  upon  the  judgmeilt  of  the  engineer. 

In  witness  whereof,   &c, 

Aa3  An 
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An  Account  cf  smne  New  Apples,  ichichy  "tmth  many  others 
that  have  been  long  cultivatedy  were  exhibited  before 
the  Horticultural  Society ^    the  2d  day  of  December  last 

By  Mr.  Arthur  Biggs,  F.  JI.  S. 

From  the  TraksactioJ^s  of  the  Horticultural  Society 

of  London. 

V^F  ali  the  different  fruits  that  our  island  affords,  noue 
qan  be  brought  to  a  higher  degree  of  perfection  with  so 
,  little  care  and  troubte,  especially  in  its  Southern  coaqtieSy 
as  the  Apple.  For  a  proof  of  this,  I  hope  it  will  not  be 
deen)ed  presuaiptuous  in  ime  to  refer  to  tite  catalogue  be* 
low,  every  variety  of  which  I  had  the!  honour  of  eTshibiting 
t^  tbe  Horticuieural  Society,  at  our  meeting  in  Decem- 
ber last.  Haying  been  flattered  by  tbe  wisbe^  of  many 
gentlemen  then  present^  to  give  some  account  of  such  as 
are  new,  and  by  what  culture  they  have  been  produced  itL. 
such  perfection,  I  cannot  but  attempt  it,  tbovgli  very  in- 
adequate to  the  task,  for  almost  every  hour  of  my  bfe  baa 
been  employed  in  following  the  instructions  of  others, 
and  wbcm  I  have  deviated  from  them,  with  a  view  to  im. 
provement,  I  have  seldom  been  able  to  write  do^wn  the  new 
siult  of  my  expeiinaents  with  any  satisfaction  to  myself. 
cT  Besides  the  sorts  of  apples  lately  exhibited,  the  gardei» 
ef  Isaac  Swsunson,  Esq.  my  indulgent  master,  contains  » 
number  of  others, .  which  are  less  valuable.  When  I 
laention  that  I  am  cutting  these  away  as  the  better  trees 
ndvance,  and  thinning  the  branches  of  the  latter  also  as 
they  require  .it,  I  perhaps  tell  all  that  is  to  be  told  upon 
tbe  subject;  for  I  have  found  nothing  of  more  conse- 
quence  to  the  health  of  the  Apple  Tree  than  plenty  of  light 
^nd  air.    The  instructions  of  tbe  late  Mr.  Philip  Miller 
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dn  litis  head  are  so  pointed,  and  I  see  so  many  Apple 
Trees  smothered  either  by  their  own  branches  or  those  of 
other  trees,  that  I  cannot  do  better  than  quote  his  words. 
After  directing  the  standard  trees  to  be  planted  at  the  dis- 
tance of  40  feet  every  way,  and  the  dwarfs  at  that  of 
20  feet,  he  says,  **  I  am  aware  how  many  enemies  I 
shall  raise  by  retrenching  the  great  demand  which  must 
(Jf  necessity  be  made  in  the  several  nurseries  of  England, 
if  this  practice  be  adopted ;  but  as  I  deliver  my  sentiments 
freely  on  every  article,  aiming  at  nothing  more  than  tha 
information  of  my  readers,  so  I  hope  there  will  be  found 
iK)ne  of  my  profession  of  such  mercenary  tempers  as  tt> 
condemn  me  for  telling  truth,  though  it  may  not  always 
agree  with  their  interests." 

I  feel  no  fear  in  referring  to  this  great  gardener*s  work, 
because  all  the  principal  nurserymen  who  now  supply 
Ae  public  in  the  vicinity  of  London  are  men  of  too 
much  liberality  to  recommend  a  less  distance  than  the 
sthore  ;  ilnd  in  the  present  opulent  state  of  this  country, 
the  origrnal  price  of  the  trees  is  comparatively  so  trifling, 
tlikt  if  any  one  plants  double  the  number  which  ought  to 
remain,  he  will  be  repaid  more  than  a  hundred  fold  in 
the  few  years  that  thie  alternate  trees  are  suffered  to  stand. 
This  is  a  practice,  therefore,  which  1  have  not  scrupled 
to  recommend:  but,  after  all,  whether  a  gentlemaa 
plants  many  or  fe^  trees,  his  future  success  and  gratifi- 
cation depend  principally  upon  the  judgment  of  his  gar- 
dener, in  choosing  such  trees  In  the  nursery  as  have 
been  grafted  from  bearing  branches ;  and  if  I  thought 
myself  authorised  to  give  any  hints  to  our  nOrserymen,  it 
would  be  telative  to  the  selection  of  their  grafts  and  buds, 
hot  only  in  the  Apple/Tree,  but  every  sort  of  Fruit  Tree, 
about  idiich  they  are  in  general  too  careless. 

I  must 
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I  must  now  observe^  that  the  Apple  Tree^\vill  gro^ 
readily  by  cutting,S9  and  that  trees  raised  in  this  way,' 
from  healthy  one  year  old  branches,  with  blossom  buds 
vpon  them,  will  continue  to  go  on  bearing  the  very 
finest  possible  fruit,  in  a  small  compass,^  for  many  years* 
Sucb'trees  arc;  also  peculiarly  proper  for  forcing,  by  way 
of  curiosity  or  luxury,  and  I  believe  that  they  are  less 
liable  to  canker  than  when  raised  by  grafting,  though  I 
am  unable,  to  assign  any  reason  for  it.  I  have  more  than 
once  experienced  this  in  the  Golden  PipptHf  cuttings  of 
which  have  remained  seven  years  in  perfect  health,  when 
l^rafts  taken  not  only  from  the  same  tree,  but  from  the 
^ery  branch,  part  of  which  was  divided  into  cuttings^ 
cankered  in  two  or  three  years.  Accident,  whicl>  brings 
to  light  so  many  useful  things^  first  taught  me  this  prac« 
tice  ;  some  cuttings  that  I  had  stuck  into  the  ground  for 
marks  of  annual  flowers  having  all  made  roots*  The 
toil  was  loamy,  and  the  summer  proved  so  wet  and  cold^ 
that  many  bunches  of  Grapes  in  a  large  greenhouse,  which 
i  could  not  prevail  upon  the  gentleman  I  thea  served  to 
be  at  the  expense  of  thinning  with  scissars,  rotted -when 
green. 

The  soil  at  Twickenham  is  light,  and  inclined  to  sand 
rather  ^han  loam,  in  which  tjie  Apple'  Tree  will  ripen  its 
fruit  earlier  and  more  completely  than  in  a  stiffer  soil^ 
but  it  will  not  last  so  long.  Young  seedling  plants  will  also 
produce  their  blossoms  and  fruits  in  a  shorter  period  in 
such  soil.  Our  trees  being  originally  placed  too  near  each 
other,  I  have  transplanted  several  into  other  quarters  with 
very  great  success,  even  after  they  had  attained  a  con- 
siderable magnitude.  In  doing  this,  I  was  careful  to 
preserve  every  root  possible  both  great  and  small,  to  have 
the  ground  where  they  were  to  be  planted  ready  open  to 
receive  tbein,   so  that  their  roots  were  only  exposed  to 
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the  air  a  few  minutes,  disposing  their  fibres  as  horizon^ 
tally  as  possible,  and  not  too  deep.  The  months  of  Sep-* 
tember  and  October  should  be  preferred  for  transplanting 
any  large  tree,  watering  it  well  if  showers  do  not  fall  the 
same  day  :  if  the  leaves  are  not  pulled  off,  it  will  make 
fresh  roots  immediately,  or  at  all  events  be  more  disposed 
to  push  then)  forth  in  spring.  I  constantly  tread  the 
ground  exceeding  firmly  with  ipy  feet,  in  separate  layers 
or  about  an  inch,  so  as  to  render  staking  unnecessary,  4 
practice  which  if  perfornied  so  as  to  have  any  real  eibct 
is  very  expensive,  l|ut  whiph  tQO  frequently  does  more 
mischief  than  good* 

Of  the  varieties  of  the  Apple  cultivated  in  Mr.  Swain-^ 
son's  garden,  whipb  ri|>en  early ^  I  can  especially  recom* 
fnend. 

The  Summer  Pippin— Devonshire  Quarrington — Sum-* 
mer  Traveller— Bland  Rose — Summer  Pearmain-r-Red 
Colville — Marigold-T-Kirk's  Inqoniparable — Evatfs  Valu- 
able— Nonsuch. 

Of  the  autumn  and  winter  varieties,  perhaps  all  those 
which  follow  are  valuable,  especially  such  as  are  marked 
with  a  star,  and  those  marked  with  a  cross  are  new.  Spe- 
cimens of  ope  of  the  smaller  as  well  as  larger  of  each, 
formed  the  assortment  lately  exhibited. 

*  Norfolk  Storer — *  Norfolk  Beaufin — Norfolk  Para- 
dise--rHolland  Pippin— -Embroidered  Pippin — Striped 
Holland  Pippin. 

*  Lemon  Pippin  :  as  this  variety  is  beginning  to  canker 
in  many  gardens,  there  is  Do  doubt  that  it  is  old,  and  has 
been  introduced  from  the  Continent,  probably  Normandy: 
for  a  gentleman  who  was  at  Rouen,  during  the  last  short 
peace;  sawit*there  in  abundance. 

*  Ribston  Pippin — ^New  Town  Pippin—-*  Golden  Pip- 
pi  n*--rMar  mail  Pippin — French  Pippin— Kirton  Pippin — • 
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Wikeii Pippin — Feni*s  Pippin — London  Pippin-**-*  Kent^ 
ishPippin — New  Town  late  Pippin — Mathematic  Pippin** 
ff  William's  Pippin — Wbitmore's  Pippin — ^New  Ygrk 
Pippin — Raspberry     Pippin — *  Cat's    Head    Applet 

*  Ki"g  of  Pippins — Nonpareil  Codling — ^Cowring's 
Queening — *  Flower  of  Kent — Selleswood's  Reinette-^ 

*  Holland  Berry-— Golden  Mundi—Margill— Nutmeg 
Apple — Royal  Russet — Golden  Russet-^Pile's  Russet-^ 
Clifton  Crab— f  Mincbin  Crab — Freneb  Cr«.b— Hereford- 
«bire  Pearmaiiji — Loan's  Pearraain-rHolt'Sk  Pearinaii}— 
Kentish  Reiqettfe— Lady'>i  Tbigb-r-Pigeon's  Egg— Tol- 
worth  Court — Spice  Apple — ^Quince  Apple — Hall  Door^ 

*  Transparent  Pippin — »*  Golden  Reinette«<-Qoiden 
Eoyalr—t  BiggVNonsuch— t  Flat  Grteert—t  False  B^au* 
fin — Summer  Breeding — Coeur  Pendu-^fMinier's  Dumpr 
ling — t  Padley's  Pippin — f  Oval  Apple — f  Green  Py- 
ramid. 

To  give  a  complete  history  of  each  of  the  New  Apples 
above  mentioned  is  out  of  my  power :  they  have  all  been 
raised  by  other  gardenei's,  from  whom  we  may  rather  ex«» 
pectit:  in  the  mean  while,  however,  the  following  de- 
scriptions will  perhaps  suffice  to  malie  those  which  appear 
to  me  the  best,  more  known. 

William^ s  Pippin, 

■ 

Size,  from  2  inches  to  2|  inches  long.  Colour,  pale 
yellow,  with  a  little  red  on  the  sunny  side^  and  here  and 
there  a  spot.  Shape,  somewhat  conical,  scarcely  longer 
than  broad,  deeply  umbilicated  at  the  stalk,  which  is 
short,  hollow  at  the  top;  the  leaflets  of  the* calyx,  though 
black  and  dry,  still  remaining  more  perfect  than  in  many. 
Flesh,  pale  yellow,  soft,  excellent  to  eat  ripe  from  the 
^ree,  baking  and  roasting  well,  till  Christmas. 

PojdSjejfs  Pippin, 

Size,  from  2  to  3  inches  in  length.  Colour,  rich  yel- 
low. 


j/ifi  Accoutd  ^mme  lit^  Apptts.  lis 

l0#y  geoeraliy  yeijf^  fiilcly^  laeed  allDver  with  k  p^^ 
t^ogh  starrybark^  \i  Iniay  i^  the  term.  Shape,  gval^ 
about  thd  stalk  flatf  or  oftdn  a  little  pronlincDt  on  one 
6ide^  not  milcb  depf^dssed  abdut  the  calyx^  which  is  more 
obliterated  than  in  marly  othefs,  perhaps  from  that  cir- 
eumstance.  Flcish,  firm  and  juidy^  of  a  rich  perfumed 
and  poignant  flaTOtir,  in  high  perfection  all  Decembeir 
and  January^  I  am  inclined  to  think  this  the  \(^  best 
of  out  ilew  Apples. 
Bigg*s  Norisuch, 

Size^  from  2  to  3  iriChcis  iti  letlgth.  .  Colour,  deep  yel<^ 
16w^  striped  aiid  variegated  with  red  on  the  sunny  stdp. 
Shape,  atid  general  appearance^  somewhat  like  the  Nop- 
such,  but  broader  at  the.  base^  moderately  depressed 
about  the  foot-stalky  Very  hollow  at  the  top,  where  the 
leaves  of  the  calyx  remain  long  and  rolled  back.  Fleshy 
pale  yellow^  soft,  and  excellent  to  eat  ripe  from  the  tree) 
roasts  and  bakes  well  till  Cbristmas« 
MinierU  Dwnpling, 

Size,  from  3  to  3  inches  and  a  half  in  breadth,  but  not 

sp  long*     Colour,  deep  green,   and  Vety  dark  red  next 

to  the  sun  ^   which,-  together  with  its  spherical  shap^, 

more  contracted  at  the  top,  and  swelled  into  a  few  im-* 

perfect  angles,  give  it  some  appearance  of  the  Norfolk 

JStorer,  but  there  are  darker  green  lines  oh  the  north  side 

which  distinguish  it  from  all  the  apples  I  know.    It  is  de-' 

pressed  about  the  stalk,  which  is  long,  and  stoqt  enough 

for  so  large  an  Apple.    The  calyx  is  nearly  obliterated 

by  the  time  the  fruit  is  ripe>  which  is  not  till  Christmas^ 

or  after.      It  is  niost  valuable  for  boiling  or  baking  till 

April,  and  even  to  eat  at  the  end  of  the  season ;  its  flesli 

6rm,  high  flavoui^ed  and  juicy. 

Vol.  Xt.— Sscond  Sxrixs.  B  b  Account 
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jd^Siwht  9f  iht  hHHpfcroement  tjf  a  Tr^i  cf  t^rrett  Ground 
eooered  with  Ilcathf  in  on  elevaied  Situatim  in  the  County 
of  Peebits,    By  Mr.  James  At.LAN. 

From  the  Prize  Essays  ^nd  Tkaksactioms  of  i(j& 
Highland  Society  of  Scotland. 

L  >HE  improvements  on  the  farm  of  KatisBfe  were  beguti 
in  17969  while  the  land  remained  in  its  natural  state, 
covered  with  heath,  and  not  exceeding  two  shilling  and 
sixpence  per  acre^  on  an  average  value.     Tiie  numbef  of 

^Scottish  acres  contained  in  the  ground  ^  which  consisted 
of  two  plots  or  divisions,  the  Tor-hill,  and  the  Law-park, 
was  sixty-one.  According  to  the  measurement  of  Mr. 
Oman,  Land  Surveyor,  the  medium  elevation  of .  the 
Tor-hill,  from  the  water-level  to  the  top,  is  four  hundred 
and  twenty-two  feet.     The  ascent  In  a  right  line  cooti- 

^  nues  at  an  elevation  of  twenty-five  degrees,  to  the  extent 
of  two  hundred  and  sixty- four  fcet,^  from  which  4t  conti- 
nues  to  the  distance  of  one  thousand  and  eig4Hy--two  feet> 
at  an  deration  of  seventeen  degrees.  The  quantity  of 
ground' reduced  to  a  state  of  culture  during  the  first  ye^, 

'  was  fifteen  acr€Js,  during  the  second,  twenty-five^  and 

*  during  the  third  year,  twenty-one.  The  ground  iva? 
ploughed  at  intervals  of  leisure,    during   the  sumnnjer 

'  months,  and  suffered  to  remain  in  that^^ndition  till  after 

*  the  harvest,  when  it  was  manured  with  lime,  in  the  pro- 
^  portion  of  twenty  bolls  of  shells  tp  the  Scottish  acre«c  Xbc 

boll  of  lime  contains  six  Win<;;hester  bushels.  From,  the 
situation  of  the  ground,  it  was  ploughed  with  a  singia 
furrow,  in  an  oblique  direction,  from  rigilt  tb  left.  SmaliV 
plough,  drawn  by- two  horses,  was  emp^bytd  ;  but  in  the 
most  elevated  parts,  where  the  soil  w^  light  and  sbaUolTy 
the  small  Scottish  plough  appeared  preferable.  SbeH 
lime  costs  Is.  2d.  per  boll,  hX  the  lime-works^;  but  as 

these 


AcamnL^animprcrMd  ^acr^  iarrfn  Oround.    Iff: 

these  are  $Txteen  mfos  di^nty  the  eqi^pense  of.  curriagi^ 
my  be  estimated  at  ]s«  'jtld.  per.  boil.     Lioie  was  pr9«< 
ferred  to  dung  as  a  niamire,:  frQinllie  superior  facility 
wkh  whichy  on  tMSCount.of  its  inferior  weight,  it  could  be 
carried  to  so  great  a  bcight,  and  spread  orer  the  ground.. 
It  \ras  brought  in  earts  to  the  au^t  accvessible  p^rt  of*  th(B 
^und,  and  dragi^  tap  the  ascent  by  doiibltDg  the  oum-' 
ber  of  horses,  or  yoking  tiie  horsiies  of  twa  carts  to  ^ne.. 
k'Was  then  brought  toithe:st4sepe8t  parts  of  the  plougliedL 
ground  in  ^  slpdge  -^vithout  poles,  moved  >  by  drag-ropes^ 
and  tetmed  a  slipe.     The  lime  was  laid  upon  the  ground 
difrifigthe  winter,  and  in  die  sptMngthefaud  was  ploughed 
a  second  time,  from  left  to  Yight^  and  then  sown  witfar 
oats.    After  being  ploughed  from  riglit  to  left,  as  at  first^ 
a  si^C0tid  crop  of  oats  was  raided  upon  it.     The  nes^t  crop 
iras  pf  pease,  raised  after  ploughing  in  a  straight  diret* 
tion  down  the  hill;   and  in    iBOl,  the  same  piece  of 
ground  w^as  sown  with  rough  barley,  or  .big,  and  grass 
i.eeds^  jn  Qrdcr  to  .convert  it  into  pasture.     In  the  oat 
•cropSj  Mr.  Allan  sowed  at  ibe  rate  of  one  boil  to  the 
^re,   jn^d  reaped  at  iqib  average  seven  bolls.    In  %^ 
l^es^ecrop,  he  sowed  throe  firlols  and  two  p^ks  on  the 
iacre^  ^nd  reaped  at  an  average  eight  bojls.    The  average 
pxpencepf  manure  and  labour  may  he  estimated  from 
jbetweea  three  poun(^  fifteei;t  9htJ.lings  to  four  pounds  the 
Scottish  acre.     By  a  similar  process,  Mr.  Allan  intends 
to  eoovert  thie  whole  piece   of    ground  into  pasture. 
After  Jtwo  crops  of  oats,  divisions  of:  between  thirteen  an4 
fifteen   aJbres  may  be    sown   with    turnips,  broad^cast, 
and  eateti  on  the  ground  by  sheep-;  by  which  the  process 
'•  of  conveision  may  perhaps  l>e  accelerated.    The  average 
value  4>f  the  land  in  this  state  of  iitiprovement,  is  esti- 
mated ^  the  rate  of  b^ween  fifteen  and  twenty  shi^ings 
jper  acre.  -        ■        •    •  -     *  '    . 

Bb2  Tbe 


•  ■ 

'  The  iand  (sfixty-oii^  acrei^)  vfa^ch  Mr.  A%n  thpi  fim^ 
brought  ipto  cukure,  has  ever .  fin^e  innnaiiief)  in  grasa^ 
and  maintidned  its  estimated  vafoa. 

Mr.  AHan  has  continued  to  prosecute  the  saipe  pli^n  of 
siAprovetnent  on  the  ground  adjoining  to  the  p^rks  already 
inentioned,  which  although  they  appeared  equally  dis* 
couragingy  from  the  ruggedn^i^  of  the  surface,  ai^d  tbfsir 
being  covered  with  strong  heath,  promise  a  incMre  ample 
llemunerajtion  to  his  industry,  from  the  circumstanpf^  of 
the  declivity  being  le^s  abrupt,  and  the  soil,  on  t^Wi§^ 
deared  pf  stones,  proving  considerably  deeper. .  He  ha^ 
already  broken  pp  a  greater  extent  of  this  kind  of  |an4 
|ban  what  is  contained  in  the  Tp|r-hiU  and  Law-paurks^ 
and  with  that  spirit  which  characterises  a)l  bis  imprpve? 
ments,  be  has  by  wa^y  of  experiment  sown  an  acre  witl| 
liriieat,  which  now  (end  of  June  180$)  promise  equally 
Hrell  with  ti^ost  of.the  wheal  on  the  lowef  grounds  n^  thajf 
peighbpurhqod. 


Jfh  Essay  on  the  Influence  of  Frosty  and  other  Vtm^tUs  ef 
fyid  fVeathetf  on  the  ripening  of  Com, 

Bxf  the  b^f  Bf^jA^iN  B^LL^  Esg. 

K  Concluded  from  Pa^e  118.) 

•  •  •      .    '  '    " 

X  HE  oats  sown  in  the  field  in  which  theie  pqts  wpfp 
placed  toeing  early  fipe,  it  became  necessary  to  remove 
the  pots^  lybile  the  plants  in  ail  of  them  were  stil)  green  } 
dnd  as  in  this  state  the  experiment  could  pot  hifvp  beea 
longer  jBontiniied  but  tfitb  much .  trouble,  i%  was  not 
carried  on;  but  although  it  might  bave  prpvfd  satislac- 
tory  to  l^ave  seen  the  difference  in  the  quality,  as  wel^ 
as  the  quantity  of  corn  from    the   different    seedsr  the 

e^pcri* 


^vperioient  wascarrijsd  sqfficiendy  fi^r  to  sh^  fba^  it  iniut 
lutve  been  very  cpnsideri^ble. 

That  this,  however,  might  he.  seen  ^lore  dearijr,  the 
fb)k>wing  experimentf  were  na^de  on  a  larger  scale* 

JSj'periThent  IV. 

'         •  I 

III  October,,  111839  »  iie|d  of  twelve  acres  ivas  sown 
vith  Qine.  boJIs  of  wbea.t,  of  whiph  j^ut  two  bolla^  or 
an  English  qu^irier,  was  the  best  ttbat  coqld  be  got  in 
Loiidon,  of  crop  il^%  Five  bolls  of  the  same  year's 
icrpp  was  jthe  pfodipce  of  E§st  Lotliian,  and  equally  good 
in  appjswuijce  with  the  Eog|i$b  wheat*  Qpe  boll  wps  the 
)>e8t  wheat  of  the  I^ndot)  market  of  crop  ^92;  but  nol 
haying  arrived  in  time  io  be  sown  in  that  year^  ijt  was 
carefvUy  kepjt^  and  as  it  had  not  been  exposed  tp  frost,  it 
appeared  to  kp  njoarly  equal  in  quality  with  that  of  crop 
1183.  And  one  bol^  Wj^  the  prodoce  of  whieat  near  Edior 
J^urgh,  in  ll%2. 

Akhoogh  this  last  parqel  of  seed  was  exposed  to  miicll 
4:cli  ^nd  rati^  during  tl^e  latter  period  of  its  growth,  it 
was  nearly  as  wel|  filled  as  the  9eed  of  the  siame  year  tliat 
wa$  brought  froo>  Engknd,  l^qt  it  had  not  the  healthy 
asp^t  ,of  the  English  and  East  Lothian  seed,  although  it 
was  ^he  best  (that  could  be  procured  ii^  Mid  Lothian,  of 
that  season. 
The  whole  field  W9s  well  fallowed,  and  equally  manured 

.withdpng,  and  the  four  parcels  of  seed  that  I  have  men- 
idoned^    were :  all  sown    in  the  beginning  pf   October, 
after  ea.ch  of  them  had  been  well  washed  ip  strong  brine, 
and  thereafter  dried  vith  new  slaked  lime. 
Tbe^  Ef^glifdi  seed  of  1783   was  sown  on  one  side  of 

.  the  finld,  and  half  a  boll  pf  the  Mid  Lothian  wheat  of 
icrop  nS2  pi^  three  ridges  next  to  it,    To  this  succeeded 

\pbp  English  wheat  of  thp  same  crop ;  thereafter  the  East 

Lothian 
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Lothian  wheat,    and  next  to  it  the  other  half  boll  of 
Mid  Lothian  wheat  of  J'?82. 

The  field  being  aH  in  good  eonditiofi,  the  ?irb(Bat  over 
the  Arhole  appeared  early,  above  the  sufifiice,  ^nd  this, 
shoots  were  every  \yhprp  strong,  excepting  on  thos^ 
ridges  that  were  $own  with  the  wheat  of  Mid-Lothiaa 
crop  \1%2,  on  which  the  plants  were  weak,  and  not  so 
Aumerons.  Neither  did  they  tiller  or  sprisad  lifce  tb^ 
others ;  so  that  during  t4ie  winter  and  spring  months, 
li)e  wheat  on  those  ridgeshad  a  weak  appearance  ;  and 
in  h|nrJ(^es.t  the  difference  was  such,  that  the  straw  ^as 
thin  and  short  ;  the  ears  also  were  short  and  smali^  and 
thei  oorn  not  so  large  or  heavy  as  in  the  "other  parts  of 
the  field. 

^  It  was  £^so  Ct^und,  on '  being  threshed  and  measured, 
that  the  produce  of  these  two  bolls  was  only  eleven  bolls, 
or  five  and  a  half  for  one  ;  .while  ovear  the  rest  of  the  field 
it  was  fiilly  fifteen  for  every  boll  of  the  seed.  The  dii^ 
ference'  in  value  was  also  such,  that  the  prodtiee  of  the 
Mid^-Lothiah  wheat  did  not  sdl  for  sq  much  by  five  shiK 
lings  per  boll. 

The  rest  of  the  crop  appear.e(d  in  every  patt  of  it  so 
equal,  both  before  being  cut  and  afterwards,  that  it  was 
not  judged  riecessary  to  ascertain  the  diSlirence  by  mea- 
^urement.  J'be  whole  of  it  was  good,  the  quantity  of 
straw  considerable,  and  the  corft  full  and  heavy.  Even 
the  produce  of  the  English  whjeat  of  178^  Was  good,  an4 
in  no  respect  inferior  to  tiienew  wheat  of  HiS.' 

JExperiijienf  F,        ,    7 

In  March  1784,  ^  field  of  six  acres,  newiy  ploughed 
pp  from  grass,  was  sown  with  eight  bolls  of  oats,  6f 
which  six  boils  wereof  tlie  best  white  kind  that ' we  usually 
peceive  from  the  county  of  Angus^^  whiliffa  ript^ned  folly 

m 
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in  antniiNi  IIM-  The  other  ^vo  bdlb  were  of  the  aime 
kind  of  corp^  and  the  best  that  could  be  procured  of  crop 
V\%2y^  hut  like  all  the  oats  in  Scotland  of  that  year's 
growth,  they  were  much  exposed  to  frost,  both  before 
they  were  reaped,  and  thereafter,  while  they  continued 
on  the  field. 

That  the  experiment  might  be  quite  fair,  it  was  meant 
thut  both  kinds  of  seed  should  be.  sown  in  equal  quanti- 
ties; but  on  inquiry,  it  appeared  that  a  n)uch  larger  prQ* 
portion  of  the  seed  of  1182  wassownonthe  same  iquantity 
of  ground,  than  of  the  other  ;  from  the  person  by  whom 
they  were  sown  thinking  it  necessary,  in  consequence 
of  its  being  worse  :  But  notwithstanding  this,  the  pro* 
duce  of  crop  1782  was  poor  from  its  first  appearancCy 
die  ground  was  at  no  period  of  the  season  half  covered 
with  plants,  and  only  seven  bolls  and  a  half  of  inferior 
corn  were  reaped  from  it ;  whereas,  on  the  rest  pi  tbo^ 
fiekl  the  crop  was  remarkably  strong  during  the  wholf 
seasda,  and  on  being  threshed  sixty  bolls  of  good  oats^ 
and  about  five  bolls  of  weak  corn,  were  reaped  from  it, 
being  at  the  rate  of  eleven  boils  for  every  boll  of  seed^ 
and  ihree  times  the  quafitity  of  what  was  obtained  from 
each  of  the  bolls  that  had  been  exposed  to  frost. 

From  these  experiments,  and  others  which  it  is  not  ne- 
cessary to  enumerate,  from  the  results  being  nearly  th« 
^ame,  the  following  conclusior^Svmay  be  fornied. 

1.  That  barley  and  o^jits  may  be  exposed  to  mu^h  va« 
riety  of  bad  weather,  in  every  period  of  their  growth, 
without  being  destroyed,  and  that  they  even  continue  to 
acquire  additional  weight,  although  frequentljr-exposed 
to  severe  degrees  of  cold,  and  occasionally  even  to  frost 

2«  Hence, .that  iaiate  harvbsts,  unripe  corns  should  npt 
be  too  hastily  cut^  from  an  apprehension  of  th;B>r  being 
(dUed  mtb  frait. 
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3;  In  order  to  judge  fii  tb«  ^Skd  of  frtfit,  and  ofclfier  tiU 
rieties  of  bad  weatberi  on  iscMs^  and  .of  the  ifii&g6as» 
which  they  continue  to  make^  they  should  be  frequently 
examined  with  mueh  care  and  afttention^  so  that  none  of 
them  may  be  cut  till  their  farther  increase  appears  to  be 
at  an  end. 

4.  In  17825  as  well  as  other  bad  seascms^  it-appeared 
that  corns  do  not  suffer  io  much  from  frost,  whether  he* 
fore  they  are  cut,  or  after  it,  when  they  aredry^  as  they 
do  Frbm  rain  and  wet  snow^  They  will  bear  a  greats  deal 
of  frost,  and  yet  continue  to  fill ;  and  even  when  cot,  they 
are  not  so  much  hurt  with  it  if  they  are  dry,  butiiiey  are 
soon  destroyed  enttrdy,  when  exposed  to  much  cold  rain, 
or  wet  snow.  This  proceeds  from  their  being  apt  to  ym^ 
getate  when  they  ard  wet,  which  not  only  renders  barley 
totally  unfit  for  nialt,  but  exhausts  the  strength  of  every^ 
kind  of  corn  which  vegetates  under  suioh  circumstances.  < 

This  destructive  occurrence  is  most  frequent  in  cloao 
moist  weather.  In  this  state  of  the  atmosphere,  even  corns 
ttett  are  not  cut,  and  while  still  in  fuU  vigour;  of  growtb,: 
sometimes^  vegetate,  especially  if  they  are  lodged;  d-»* 
though  in  some  wet  ses^ons  it  happens  even  with  the—- 
that  never  were  laid. 

5.  But  although  it  appears  from  these  experimentsitbat 
cbfns  acqnire  additional  weight*  even  in  considerable  dc«^ 
grees  of  cold,  it  isalso^vident,  that  exposure  to  frost  Tea«' 
ders  them  very  unfit  for  seed  ;  while  every  seedofgood. 
corn  will  vegetate  and  thrive  if  placed  at  a  proper  depth 
iri  a  good  soil,  a  great  proportion  of  seedsthatrhave  beca 
exposed  to  frost  never  appear  above  tbe«ur&ce,  and  the 
plstnts  of  those  that  actually  vegetate  are  so  weak>  tbat  tb« 
ctop  is  not  only  small  in  quantity,  but  thexoro  of  inferior 
quality:  '  -     '  -  •.''.•''•       ..^'  '■' 

6.  Although   from  these  ai^  other  -psperimentSy  to 

whifilL 
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tirJMeh  I  allude^  it  appears^  that,  in  using  well  ripened  corn 
for;  jseedl,  tlie  crop  which  it  yldds  depends  in  a  consider^ 
able  degree  dn  the  wdghi  of  it,  yei  this  does  not  happen 
in  any  efident  degree  with  corn  that  has  suffered  with 
frj^st  V  f<^f  the.plaiits  arising  froni  corn  tiiai  has  beien  ex-* 
posed  to  much  frosty  are  always  Weak,*  and  the  produce 
small^  even  although  the  seed  is  of  the  ordinary  weight. 

7.  ^Frost  appears  to  be  still  more  hurtful  to  pulse  or  lew 
gUHiinoQs  plants^  such  as  be^ans^  pe'ase'^  and  tarefs,  than  to 
wheats  dttts,  and  barley*  .  In  every  part  of  their  progress 
this  appears  tp  be  the  case';  for  while  wheat^  Oats,. and 
avert  barley 9  are  frequently  exposed  lo  frosi  in  the  months 
of  .March J  April,  and  May,  and  not  unfrequenily  to 
dligbt, degree,  of  it  io  autunm^  without  being  injured  iii 
tlieir  growth,  ibis  does.not  happen  with  any  of  the  varie- 
ties  of  pulse,  li^liiph  are  commonly  much  hurt  by  it, 
particularly  pease  and  tares>  in  every  stage  of  their  pro^ 
g^r«ss.. 

;  All  tbf  grasses  usually  sown  in  firitain  are  likewise 
Siudh  injured  by  frost/ and  none  of  tbettji  hiore  than 
the  ted>  cir  bi'oad^leaved  clover ;  which  should  nbt  therc'^ 
fore  be  sown,  while  the  frosts  in  spring  continuef^ 

8.  Although  corns  are  not  much  hurt  by  cixposure  tc^ 
tuoderate  degrees  of  frost  in  ^ing«  it  is  sufiidiently 
evideiit,.  froodi  what  has  been  said,  tbat  iis  autucfin  it  rert« 
ders  them  so  uhfit  for  seed,  tbat  none  which  have  been  ever 
cxpQsed  to  i^  shiwtld  be  made  Use  of«  If  well  dried,  and 
pfiOperly  kept,  they  may:  be  used  for  food ;  but  after 
every  season  in  which  much  frost  has  prevailed  in  harvest 
tio  corn  should  be  sown  tbat  has  grown  in  high  distficts  j 
fix  that  is  necessary  for  seed  should  be  got  from  better 
climates,  either  from  the  South  of  England,  France^  or 
other  countries  where  the  crops  have  not  been  huti-bgi^ 
frost. 
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d.  Even  as  d  (iieasure  6f  economy  in  the  first  imtanee, 
this  ought  to  be  done ;  for  in  using  seed  that  has  been  inr 
jured  by  frbst,  nearly  twice  the  quatifity  in  commonly 
sown  that  the  ground  requires  of  good  seed,  and  yet  the 
diflference  in  pric6  seldom  amounts  tb  a  ^xth  part.  Both 
in  the  quantity  and  Quality  6f  the  crops  which  they  pro- 
duce, the  difference  is  ats6  such,  that  they  be^tr  no  com* 
parison  ;  for  the  cdm  is  not  only  inferior  in  quality  trhen 
the  seed  has  been  hurt  with  frost,  but  the  crop  seldom  • 
extetids  to  a  third  part  6f  tb^  produce  of  good  seed. 

16-  Whfen  g6od  corn  cantiot  therefore  be  procured 
without  didiculty  in  high  districts,  as  is  commonly  the. , 
case  after  bad  seasons,  it  W6uld  be  much  for  th^  national 
interest  to  hare  it  furnished  t>y  public  assistance,  and  given 
on  reasonable  terms  to  thdse  who  require  it.  Perhaps  no 
vneans  tha£  cari  be  ptopdsed  would  more  speedily  remove 
the  calaniities  ef  fahnine  aHsing  from  this  cause,  than  a 
sufficiency  of  good  corn  being  imported  by  governm'<^t, 
for  supplying  all  the  high  grounds  iit  the  kingdom  with 
seed,  after  every  year  Iti^  Which  the  crops  in  these  dis- 
tricts have  been  hurt  with  frost ;  for  as  it  cannot  be  done 
'  by  farmers,  they  are  otherwise  under  the  necessity  of 
sowing  their  own  unripe  corn,  by  wbic(i  the  eflects  of  a 
single  bad  crop  are  increased  and  kept  up  for  several 
years,  which  might  be  easily  tfnd  speedily  done  away. 

11.  While,  accordingly,  com  that  has  been  hurt  with 
jRrost  snows,  or  rain,  ought  tieVer  to  be  used  for  seed^ 
it  Tuckily  happeiis,  that  it  is  easily  distinguished  from 
good  corn.  The  latter  is  plump' and  full,  of  a  peculiar, 
healthy  colour  well  known  to  farmers  and  dealers  in  corn, 
and  is  commonly  free  from  chaff;  whereas  the  former  is 
shrivelled,  for  even  the, best  of  it  is  never  entirely  full, 
and  it  appears  as  if  it  were  bleached,  and  it  does  not 
easily  part  with  the  chaff. 

!2.   But 
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,12.  But  wberi  these  appearances  ^are  not  sufficiently 
etident,  and  wheal  we  wish  to  judge  of  it  by  experiment^ 
it  appears  thut  we  should  easily  be  deceived,  were  .Wf 
to  trust  only  to  the  existence  of  the  vegetating  principle 
in  sieved.  It  is  the  more  necessary  to  be  aware  of  this, 
fit>m  its  being  the  c^iief  test  that  seedsmen  recommend ; 
fbr^  if  a  due  proportion  of  seed  vegetates  ^n  being  sown 
in  a  hot-bed,  they  beiidveand  assert,  that  it  is  perfectljr 
good  :  whereas  from  these  experiments  It  appears,  thuf 
seed  may  possess  the  f uH  power  of  vegetating,  and  yet 
be  totally  Unfit  to  produoe  a  goo4  orpp.  From  tbf 
whole;  of  these  ejcperimeme  this  was.  very  clearly  ibf 
case. 

]S.  The  cause  of  this  very  probably  is,  that  oeeds  an4 
roots  not  only  require  a  gocid  soil  to  render  the  plants 
which  they  produce  healthy,  strong, and  nqm^oos ;  but  if 
seems  also  to  be  necessary  that  they  contain  a  certain  quan« 
tity  <A  pabulum,  or  nutrimental  matter- for  tbfir  support 
This,  there  is  reason  to  imagine,  wUI  prove  chiefly  useful 
when  they  first  begin  to  germinate,  a  porio4  at  which  both 
the  tdsnder  radices  and  stems  of  plants  may  bo  supposo^ 
to  be  less  ftt  to  search  for  nouriidmieot  in  the  si^rrpun^ing 
elements  than  tbey  afterwards  beeomo;  and  it  is  w^U 
known  in'  the  reariog  of  vegetables,  as  well  4#  animals, 
that  no  future  attention  vrili  render  them  strong,  if  thef 
are  kept  weak  i&^ondi  ^  deficiency  of  food,  or  any  oth^ 
cause,  when  the^  ^re  ybqng. 

14.  I  foriidve  accordingly,  ^nd  the  opinio^  has  l^een 
cDnfirme4  by  several  trials  that  I  have  itoade  for  illustrating 
this  point,  that  the  practice  of  washing  wheat  seed  in 
brinie,  find  other  saline  impregnations,  proves  useful  only 
by  washing  off  those  seeds  that  are  light  and  weak ;  find 
noC  by  any  virtue  which  any  of  tb^se  articles  commuoi'^ 
ici^tetoth«^see4. .: 

Cc  2  When 


196      On  the  Ir^nu  sfJ^f^f  an4^hjsr  V^riafiu 

When  ligbt  seed  U  majde  use  of,  tfaue  Cfqp$  more  retdily 
iiifier.wtth  biig^it  and  ic^tber  dis^das^s;  a^d  it  appears  tha|; 
many,  diseases  x>f  pliiiitSy  eq^opiaUy  such  ^s  give  ris^  to 
the  geuei:^tton  i>f  in^ects^  are  {>«urtipu}j|rly  apt  to  spread 
and  communicate  4die  contagion  ttp  plants  tha^  aie  i^^^k ; 
xviiich)  likeaDimais  ina^tateof  (jeNitf^do  mr^o  ^ea* 
dily  resist  coolagion^  nor  the  formation  qf  tbo^e  vjsrn^ii) 
by  which  they  are  most  i^pt  to  he  (\»^py^ '  .as>tb<>|e  ^haf 
are  soond  ^nd  vigorous,    v     \ 

15.  This,  accordingly  I  »bpo}<|  b(S  coosideriBd  ^$  j^  pow, 
erfui  mouve&>r  using  pn)y  tb^.bes»tp<Mni  for  9eed,  a  i^iMiffi 
that  cannot  be  top  strongly  inculpate  ;  fpf  ji^  th^  opi)|ipp 
which  I  have  nnentipned  prevails  with  many,  of  all  s^ed^ 
that  vegetate  being  pearly  jequaily  Qt  ffir  tb^  prodifctioo  of 
proi^f  they  fre^nently  inake  qse  of  thp  ^enk  pan  pf  (beir 
icorn  for  seed,  and  consrerf  ail  the  best  of  it  injto  flpur  v 
tn<sal ;  and  thus,  fpr  a  temporary  advantage,  coiuinu^ 
to  perpetuate  the  production  of  crops  ti]atar^  boti^  siiifi]| 
in  quantity,  and  of  very  inferi(iK  quality^ 
'  16  For  the  prevention  of  these  burtfii)  consequence^, 
pone  but  the  best  sei^  pf  every  kind  sbopid  be.  spwn ;  wit|} 
ihisview^  farmers  tiboiild  not  only  prOpure  sjeed  that  ha^ 
beeq  %vell  tipeiied,  bnt  snch  as  ha£^  been  veil  ki^tj.an^ 
never  injured  by  frosts,  snows,  or  rain$*  It  wpu)d  aisp 
be  njucl|  iFpr  their  iiiterest,  to  wash  the  whole  of  th^ir 
'$ieed  corn  in  strong  brine ;  not  only  tbi^ir  wheat,  ,^ut 
^heir  barley,  and  oats,  as  wi>l!  a^  thur  beftps,  pc^ase,  an^ 
tares;  jfor  nothing  renders  corn  so  tit  for  seed,  as  this 
operation ;  when  properly  done,  it  not  on}y  carries  off 
air  the  Hgittse^ds,  hut  also  the  setMcls  of  a  great  naan^r 
weeds  iirhich  cannpt  |n  any  o^ber  w^y  be  sp  copplet^y 
i^pjirated  from  it..      - 

J 7.  The  influenoe  tbat  I  jia^ie  i|ientiooed  above,  of 
sufficient  nourishment  being  given  to  plaots^  by  die  roqty 
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ft&at  «^Mch  thfy  sprii^  beiog  )|u^^  M^re)!  exempli  S«4 
in  the  jculturje  <^  potatcies.  H^thertg,  in  pl^nittng  potar 
:toes,  m^&cy  root  Ih^s  lateen  cut  Jn. several' pi^c^;  aodfroip 
.£n(jliDg  ih^t  .^11  the  gQriB,ijnating  poii^ts,  or  tytts^  as  thej 
:9re  tei:;a9edj  will  i^et^te  and  prpdope  rooti^  sioma  havp 
jb«en  )ed  ito  i»%ert^  that  ^vea  t^e  sb^IIM^  of  ^h^te  eyes 
.  j^osvrer  ^equally  well  with  pj^ifft  rejots.  Biat  tl^s  it  ;90  far 
from  being  the  case,  that  from  tl>e  resiilt  of  i^ai^y  expend 
^Qts^  ^oii(}ilipted  wi^b  i^iijcb  accnraj^y^  it^po^^  jthat 
./crops  of  pfouMes  -prove,  c^r/eru  farikia^  abuncjant,  of  f 
Oliver wise3'ite.9rty  in  proportion  to  the  $\z^  of  the  sets ; 
^isomupb,  ^t  gi^>und  planted  with  entire  potatpef  ge» 
n&raljy  yields  fujly  ^  third  more  ^hau  if  sets  only  of  |tb|S 
ordinary  sije^  j^nr  nnujle  use  of «  Mtrge  crops  qf  potatoes 
^ay  soipetinjiea  be  |fot  evep  frpip  the  smallest  setf  i  but  ifk 
levery  &ir  experio^nt  ithat  I  hare  kppwn  ^  the  two  m^ 
thods  of  pUntipg,  the  crop  has  been  uniforo^ly  best  where 
roots  of  a  middHag  s^ze  have  been  planted  leiltire. 

IS.  As  nothing,  therefore,  is  saved  by  u^ng  small  sel$ 
fit  potatppa  but  a  few  bi^l)els  per  acre  at  th|e  time  of. 
plantings  ^bile  the  difference  in  prodqce  runs  from  oqe 
hjundrpd  to  one  htipdfed  and  fifty  bushel^,  the  practice' 
of  plantibg  thiem  \n  this  manner  should  every  frhere  l^e 
.discouraged ;.  and  precisely  for  the  san|e  reason  that  beayy^ 
we|l-fi]I(ed  c^prp,  whep  otherwise  in  good  coi^ditioQ^ 
^ould  in  all  circiHi^stances  be  preferred  to  that  whiph  ik 
Jight. 

19.  Froo^  jbhese  experiments,  as  well  ^otbers^  it  apr 
pears^  that  the  preference  coii^mpnly  given  to  new  ^pm 
jfor  seed  is  not  well  founded. 

By  Experiments  IV.  and  V.  the  produce  of  old  com 
was,  both  in  quantity  and  quality,  equal  to  that  of  the 
|>est  com  newly  {-eaped*    This  aiso  is  the  case  with  all  the 

.grass 
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jrass  seeds  that  we  commonly  sow.     One  of  the  besi 

crops  of  bay  that  4 1^,  recollect  to  hav^seen,  was  obtained 
from  a  mixture  of  red,  white^  and  yellow  clover,  rib* 
grass,  and  hay-grass,  which  by  accident  had  been  neg* 
lected  and  kept  for  six*  years.  An  acre,  or  thereby,  nr^Es 
sown  with  this  mixtiiVe,  while  the  rest  of  the  field  waiT 
sown  with  seeds  of  the  preceding  year,  and  the  crop  was 
equally  good  over  the  whole, 

--  20.  Henpe,  in  dry  warm  seasons,  when  all  bur  grass 
speds  are  commonly  good,  every  farmer  who  has  it  in  bis 
♦power  should  purchase,  a  large  quantity  of  those  that  he 
lisuall}^  sows,  to  make  use  of  when  they  are  scarce  and 
•fcad,  which  always  happens  after  cold  or  wet  seasons. 
^  It  is-  on  this  principle,  of  the  seeds  of  plants  ret^iniAg 
their  power  of  vegetating  for  a  lopg  tiqtie,  that  we  ac- 
count for  the  sudden  appearance  of  many  of  the  gr^ptses, 

^^nd  other  plants,  where  they  had  not  grown  for  ^  long 
period  before.  After  the  great  fire  in  Londofi  in  1666, 
broom  and  clover^appeared  on  the  site,  of  almost  every 
lioiise  in  the  space  of  a  few.  months^  although  the  whole 
liad  been  occupied  with  streets  for  several  centuries.  We 
daily  perceive  ii>  ScotIai^d>  tbi^t  white  clover  appedr$ 
almost  as  soon  as  the  heath  is  destroyed,  with  wbicfa  lands 
had  been,  occupied  before;  and  I  think  it  probable,  that 
♦that   corn,  pulse,  and    grass   seeds,  if  they    have  been 

'  *  sound  ^nd  good  at  first,  and  properly  kept,  will  be  found 

«  * 

.  quite  fit  for  seed,  even  when  a  good  m^ny  years  old. 
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Tdcts  relating  to  the  History  tf  Prussiates.  SyM.  Proust. 

(Concluded  from  Pag6  154.) 
Precipitations  by  the  simple  Prussiate. 

1  HIS  prussiate,  with  metaViic  solutiotra,  gives  results 
very  different  from  those  of  triple  prussiate.     8ebeele  has 
already  discovered  some  of  them,  and  the  following  are*^ 
what  I  have  myself  riemarked. 

Silver^  with  the  triple  priissiate,  is  precipitated  while'^ 
which  however  soon  turns  blue,  on  account  of  the  white 
prussiate  of  iron,  which  mixes  with  that  of  the  silver : 
and  with  simple  prussiate  a  white  curd  is  produced  thai 
does  not  change. 

Gold,  with  triple  prussiate,  affords  no  precipitate^ 

-. with  siftiple  prussiate,  prod ac^  a  white  precipi^  ' 

t^te  that  becomes  of  a  fine  yellow. 

If  the  mixture  be  heated,  this  precipitate  does  not  fuU 
ftiinate,  for  it  i^  a  true  prussiate  of  gold.  When  heated 
in  a  retort',  it  yields  water,  empyreumatic  oil  in  abuiH 
dance,  carbonaceous  gas  that  burns  with  a  blue  flame) 
and  the  residuum  is  gold  mixed  with  powdered  bharcoaJ* 
1  find  no  mention  of  ammonia  in  my  notes,  and  I  cannot 
be  certain  that  ic  was  not  forgotten. 

Mdybdic  acid,  with  the  two  prussiates ;  no  effect. 

Oxyd  of  Tungst^,  the  same. 

TMniusmt,  with  triple  prussiate ;  Prussian  bld^,  pro- 
ceeding from  the  iron,  which  this  oxyd  always  retains.  ; 

with  sinfiple  prussiate  ;  yellow  oxyd  of  iron 
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sueh  as  this  yields  with  solutions  of  red  oxyd.  I  have  not 
yet  been  able  to  obtain  titanium  exettipt  from  iron. 

CTraHncmi  with  triple  prussiate,  is  preeipltated  of /i 
Woodi  red. 

^'  '  ■  *  >  wicb  simple  prussiate ^  a  yellow  white* 


afltJ        Fads  relating  ta  tht  Sistcrjll  of  PAissiatifs. 

Cobalt i  with  triple  priissiate  ;  precipitates  a  b^rbaceotfi^ 


n, 


witli  »iltnple  pmssiate  i  a  clear  einhamon. 


Nickel,  with  triple  prussiate  ;  precipitates  of  a  grieenrisb 

*bito 

■*  '  with  simple  priisshite  >  of  a  yellowfeft  white. 

Manganese,  with  triple  prussiate ;  of  a  peach  bloom  co^ 
lour. 

with  simple  prussiate ;  a  dirty  yellow. 


*-^ 


<  Copper,  with  triple  prussiate ;  a  fine  crimsonf. 

■  ■  with  simpte  prussiate  ;  yellow. 

Muriate  of  copper^  or  oiuriate  with  the  oxyd  at  the 
winimumf  dissolved  in  muriatic  acid  ;  is  precipitated  by 
the  triple  prussiate,  of  a  white  with  a  tinge  of  crimson. 
We  see  that  if  this  muriate  were  perfectly  free  from  ozyd 
at  the  tnaximw/n,  the  precipitate  would  be  white ;  but  its 
iolutioB  like  that  of  iron,  on  account  of  the  air^  ia  with 
difficulty  kepi  at  the  minimum  of  oxydation. 

The  same  muriate,  with  simple  prussiate,  is  precipi* 
feated  in  a  curd,  perfectly  white..  A  few  drops  of  potash 
free  it  from  the  prussic  acid,  and  turn  it  yellow,  which 
is  the  colour  of  the  oxyd  of  copper  at  the  minimum. 

Platina,  with  both  prussiates ;  no  effect^  but  I  noted  h 
fyit  re-examination. 

Prussiate  cf  Mercury. 

It  is  known  that  this  prihsiate  is  obtained,  by  treating 
ibfi  red  oxyd  of  mercury  with  Prussian  blue.  This  sal^ 
easily  crystallises  in  tetraedral  prisms ;  it  is  always 
opaque ;  it  may,  as  we  shall  see  farther  on,  retain  potash^ 
K  any  was  contained  in  the  Prussian  blue.  It  likewise 
^HSibains  oxyd  of  iron,  as  may  be  se^n  by  the  following  ,ex« 
periment.  Heat  a  few  grains  of  it  witn  muriatic  «^id  in  a 
small  matras,  aad  white  prussiate  will  be  preotpitfttedU 

T# 


Tb  frefe  it  froih '  tWfe  lr6d,  itssoldlion  mtistbe  several, 
limes  IfoHed  dpon  fed  oXydj  arid  kt  each  repetitiob  it  will 
deposit  6^ A.  bf  iiroh.     Thk  depltiration  is  suificTent. 

TWe  ^li^siale  of  rHfc?roury  is  altered^  by  treatitig  it  with 
iheftid  oxyd, . and  Kp'pedrs  to  sitrcbtirge  Itself  with  it; 
for  rt  rto  Ipiiger  cj'ystaiRiSes  in  {jrlsiris,  but  ih  smaU  groups 
bf  ^rf  fiiiS  heedfe-Hke  crystals ;  their  sohitions  also  re- 
tj^\t€  a  ^rdatcr  degree  of  concentration  :  fresh  ;solutions 
do  hot  <:£(tise  thiem  to  re'sume  theiif  fof-riier  shape. 

This!<a1t,'  when  heAted  in  a  reton,  is.eas-iy  and  en- 
tit-fely  de?cotep6sred,  if  the  he^t  be  hot  too  rapidly  applied.. 
It  Is  sd'ffictent  to  heat  a  feW  grains  bf  it  in  a  tube;  tbr^e 
or  fbur  liries  in  diameter,  that,  is  closed  at  one  end:  if 
durJrtg  tWs  bjteration  \hk  operi  end  be  presented  to  the 
flanie^  ^e  prdisstc  gksihi^e'd  with  the  gaseous  oxvd  takes 
fire;  iti  Qain^  is  ted  and  bhie,  terminated  by  a  ^dlc^wish 
s^^ok.  ioO  ^faiWs  6f  dMilled  prisoiatic  prussiate  have 
yielded  at  onetime  72  grains  of  mercury,   and  at^ano-^ 

Tte  tiesi^tiuni,  lA^hicW  is  from  8  to  9  grains,  is  » 
mixture  of  charcoal  and  carbonate  of  potash,  which  is  not 
i^rpn&ii^i  f6x  t)i€f  alkali  will  hot  deconipose  the  prussiate 
ftfWii^cury.     tt  |lt9ip6feds,  ho  doubt,  from  the  .Prussiaa^ 

blue,  whith  fs  thit  iised  in  commerce. 

.  ,"     ,  .        •  111,  t 

"the  products  that  4rd  separated  by  this  distillation,  are 
Utiiitoni^,  bil  in  some  qu^ntiky,  besides  a  mixture  of 
earbodic  gas  and  carbonaceous  bxyd. 

It  does  not  appear  that  the  prussiate'  has  a  base  of  6xy4 
i^tUel  mi'nirkai^;  fof  the  prossib  acid  applied  to  mild 
merc'ury,  and  t6  the  nitrate  at  the  mmiinum^  disengages 
i  poHiOh'  of  nxercyry,  and  produces  prussiate  with  a  bi^s^ 
df  r^d  bxyd,  the?  san^fe  as  would  bo  obtained  by  treating 
ibis  add  dir^fclly  v^ith  the  red  oxy^. 

Tbe  red  oxyd  also  decomposes  the  simple  prussiate ; 

Vtfu.  5CL — Second  Stints.  Dd  the 


202        Facts  relating  to  the  History  of  Prussiate^., 

tbe  potash  is  separated  likevrise ;  and  as  it  has  no.eil^ct  on 
the  prussiate  of  mercury,  this  latter  crystalikief  in  the 
midst  of  it.      It  also  completely  decomposes  the  triple 
prussiate,    but  this  requires  loog  boiling.      The  black 
oxyd,  which  is  an  element  of  this  salt,   changes  to  re^ « 
oxyd  ;  and- is  deposited  in  the  form  of  an  ochre.    A  por- 
tion of  mercury  furnishes  the  oxygen  required  to  pro- 
duce this  effect,    and  hence  it  is  that  mercury  is  found  in 
its  natural  state  with  tlie  ochre  that  precipitates :  but  with- 
out the  superoxydation   of  iron,   which  we  know  dimi- 
nishes the  affinities  of  this  metal,   the  oxyd  of  mercury, 
would   probably  fail  to  decompose    a    combination   so 
solid  as  triple  prussiate. 

Aqueous  sulphuric  acid  has  no  effect  upon  prussiate  of 
mei^ury,  even  wiien  heated,  and  without  the  slightest 
smell  of  prussic  gas. 

Potash  saturates  the  sulphuric  acid,  like  solvent  of 
prussiate ;  but  affords  no  precipitate. 

The  concentrated  acid  destroys  the  prussic,  yields sonte 
sulphureous  acid,  and  by  that  means  prevents  tbe  possi- 
bility of  comparison. 

The  nitric  acid  does  not  succeed  better,  even  with 
ebullition  ;  yet  at  the  commencement  a  little  nitrous  gaa 
may  be  perceived,  but  it  is  without  duubt  occasioned  by 
the  black  oxyd  contained  in  tbe  prismatic  prussiate :  the 
prussiate  crystallises  in  the  middle  of  the  aqid,  which  tbe 
alkalies  saturate,  and  form  no  ])recipitate. 

But  it  is  not  thus  with  the  muriatic  acid  ;  with  this, 
there  is  a  separation  of  prussic  gas,  a  complete  decom* 
position,  and  the  prussiate  is  entirely  changed  into  cor- 
Tosive  sublimate.  Alcohol  also  entirely  dissolves  the 
saline  residuum  of  this  operation  ;  nothing  but  sublimate 
is  found  iii  it.  It  is  known  that  alcohol  will  not  dissolve 
the  prussiate  of  mercury. 

Potash, 


\- 
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Potash,  with  the  help  of  heatj  abundantly  dissolves  the 

prussiate  of  mercury.      This  salt  crystallises  in  it  as  it 

CQpls^  alcohol,  ^separates  it,  whence  it  ma^*  be  obtained 

entire.  . 

Muriate  of  dn  at  the  minimum^  and  hydrosyjjptihretted 
watcn*,  instantly  deconipoye  this  prussiate,  and  set  free 
ihe  prussic  acid. 

W^  hay^  SQcp  that  muriatic  acid  acts  efiectually  on  this 
prussiate.  It  seems  natural  to  expect  that  the  sal  ammo* 
qiac^  ivliich  p9ssesses  a  principle  capable  of  uniting  with 
it^  would  eSect  a  change  in  the  prussiate  of  mercury, 
yet  this  does  not  happfm.  If  a  SQiutiop  of  mercurial  prus* 
sitita -and  murjiiEil^  of  amononia  be  beated^  nQthing  pew 
appears;  alcohol  separates  them  entirely ,  potash  and  lime 
water  cause^no  precipitate^  not  an  atops  of  corrosive  sub« 
lUn^te  is  to  be  seen ;  and.  the  ^recn  sulphate  suffers  np 
change,  although  it  would  certainly  form  prussiate  of 
iroa  with  that  of  the-  ammonia,  if  it  encountered  it  in 
ttie  liquor. 

Prussic  Gas. 

Twenty  drams  of  triple  prussiate,   heated  in  a  retort 

with  a  sufficient  quantity  of  weak  sulphuric  acid,  charged* 

f©ur  ounces  of  alcohol  of  about  twenty-four  grains.      I 

kept  the  alcohol  in  ^  jar  upon  a  bath  of  mercury;    and 

the  gas  d^solyed  ip   it  rapidly,    but  it  would  have  taken 

much  more.   ■  The  water  of  the  intermediate  recipient 

was  also  surcharged;   its  odour  W9.s  very  sharp  aqd  pe-* 

netrating,    almost  to  saflocation,  and  it  bad  a  very  strong 

savour  of  kernels.     Tfai$  vrater  does  not  disturb  the  clear* 

oess  of  barytes.      The  gas  always  has  a  tendency  to 

jseparate,  and  conttciuaily  raises  the  stopper ;  if  immersed 

JO  a  ^mairmatras  in  warm  water,  it  separates  rapidly,  aiid 

JHirns  at  the  mouth.  Brought  near  to  a  6ame^  a  yapour 

P4  ?  may 
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taav  be  perceived,  whidi  is  M  doubt  a  part  of  ^t 
charcoal  that  has  escaped,  as  in  the  combustipn  of  vola- 
tile  oils. 

Th^  pn.ssic  ecid  dissolved  fn  water,  and  well  corlccd, 
decomposes  of  itself :  it  to^rns  yeJlo\y  in  about  four  or  fiyj^ 
inonthb.  By  degrees  it  loses  its  odour,  becomes  turbidj^ 
artd  deposits  a  poffee-coloured  jjeditpent,  wl^ich*,  whea 
beatecl,  ha$  «i]l  the  characters  of  charcoal. 

-  It  yields  by  distillation  a  little  water,  ?ome  prps^ic.acicl 
and  ammonia;  thejpharcoal  isazotised,  and  takes  up  onq 
of  the  pVinciples  that  the  acid  abandons  by  its  destruc^on, 
fdr  I  heated  it  ^jrith  cafbonate  of  potash,  and  obtained  » 
ley  fit  for  maiking  P'russjan  blue. 

But  i^'hile  tiie'cbarpoal  is  se^jarated  by  retaining  a  por- 
tion of  aiot,  the  greatest  part  of  the  latter,  together  with 
the  hydrogen,  fornis  into  ammonia:    it  is  also  found  in, 
the  vellow  jrquor,  with  the  remains  of  the  acid  tl^at  ba^ 
^scaped  dfestrubtipn. 

The  pfussic  gas  dissolved  in  )vat€{r  does  pot  render  tur-? 
bid  the  solution  qf  green  sulphate,  but  when  it  has  passed 
through  th(^  above  changeS|  being,  assisted  by  the  nt^wly 
fgrnied  anirnqnia^  if:  repders  it.tu)rbid,  ap^  (N^pdu^f^,  a 
bJuecolqu^, 

Lastly,  this  licjuor  disliill^d  yiel^  pfHSs^tejOf^agjflpipYiy^ 
apd  deposits  only  a  fe^w  atopic  of  carbqi^iiceous  ni^tteir    Iti 
was  o(  spine  conspquence  to  know  whet:hi?r  ti^,a;i^iiinomaj 
cpntaincjd  carbonic  acid,    but;  I  forgot,  tp  uotj^e  ft(      I( 
shall , however  r^Texamine  it. 

The  prMssip  alcphpl  keeps  perfectly  w^  J.ap^-we  jnajr-^ 
with  sonie  reason  conpl^de^  that  if  ^tcQhpIjs,b§t|Qr  a^^p^.. 
ted    for  dissolving  and.  preserving,  it  tb^Qj  w^f^-   tb^i 
prussic  ga^»  considering  0lso  its  arqmatip,^anjlJlajPajQ;ii^^ 
qualities,  appr9^c^i^  perhaps  m^e.^to  Ahf.ii^ik^rfipf  |)rft,. 


diiictsoFaa  oily  con^t^|[|i9til>le)i  ao^  of  i^  fsomgli^  natme^ 
than  to  saline  substances. 

It  is  to  be  concluded. froo)  the§Q  f^s,.  fiitst,  th^t  thpre 
is  but  one  prussiate  of  iQercgry,.  and.  thiM^  itSsl^Qiaai 
Mie  rnaxvrnurn ;  secondly,,  tb^t  all  thf^t  ejer^jtion  pf  affihi* 
ties  wbtch  the  piussic  acid  acquires  frqin  the  blaplcol^yd,^ 
when  it  acts  in  conjiiinction  with  pot^rSb  or  with  red  Q^yd. 
of  iron,  and  on  which  Beptholle^.  so  justly  in9Ut3^. .  is.  npt 
necessary  tq  it  w^ep  opposed  to,  the  oxyds.uf  gpld^silve^^ 
copper,    cobalt,    nicHel,    urajiium,    roerjsury, .  fc^     In1^ 
deedy  we  see,;  th^t.with  re.spect  to  th|t5  latter,,  thif  acid^ 
of  which  the  affinitje^.are  so  weak  a$,seiircejiy  to.  meri^ 
its  title,  does  iiot.  require  black  oxyd  to  eu^Jble  it  tp  (xo^ 
nish  with  mercury  a  sulijve  co.nQibina|ion,.  very  soluble .an4. 
cryst^Uisab)e,  and, in  short. pp^se^^ing;ajl  the  cbaracjtf^rt* 
by  which  the  most  j^erfec.t.cQppo^tiqnsiawjdistingttishT 
able.     We  mtyr  add  toLthe^^.j?5c,traordi«;»ry  q^a^tie^j^  jthaU 
it  has  also  more  affinity  for  n^i^fc^ry,  thaofpr  the  alkaJijOi, 
that  it  does, not  yield  its  q}^vA  eUH^rtO;j)itric.or  syipbuno; 
acid,    thougj}^  their  ppwQr;.is>9,su,pieriQi:;  aa^Ja^tly^rCt^ 
gilding  way  o^ljf  tp  t|ie.njiMriat>c  ajci»di  .which  is^knownriii 
so  ,mai)y  r^sp^9^  tj^J?^  ii)f^^f^:tQ  ^hf^;Sulp1»fii;ic,l^i4.9iUicM 
Acids. 


'    LMviilmof'AHimlChmoaL' 


E,qp^)  ]l^^i%,,ot  cbarcpal  >((^f  blqod' 'and  cariM^nate  pf  r 
pota^b>  hea,tp4. tpjednesaia;  a. .coyeried.  cKocible,  bav^ 
always  ppdnQed-fb^rifiieistlef. 

As  I  im^ginedtha^  the  cafi)cmi^  .afiidmigbt^iinp0cle:.tIm'. 
satii|^^t^pi[x  of  jhe  ppta;^^  I  ad^^d.  lioietpttbi^^ixtuft^ 
but  ,the  le^  {Was  ]^\  iixjppYe4  by  it.  > 

liKep^  ata  red  heajt^fgrhalf  an.  hour^  naj^jtufftof  I44r} 
IpraiDs  of  charcoal,  and  as  much  ca4)m«tar>    Wbw^  t}m$ 
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ley  tras  friade,  104  grains  of  charcoal  remained,  40  were 
destroyed. 

Tliis  104  grains  treated  with  144  of  carbonate,  was  re- 
duced  to'^!  the  loss  42. 

The  fe^  yielded 'froni  these  two  experiments  was  sa- 
turated with  a  sofutlop  of  the  sulphate  of  iron  of  com* 
merce  ;  the  blue  of  the  first,  after  the  Acid  w^shin^,  was 
doiibfe  the  Vulfc  of  the  second. 

'  To  know  the  Influence  of  the  temperature,  I  tried  three 
diflferent'mrxtures'ih  equal  parts.  The  first  was  kept  at  a 
red  heat  for  half  an  hour,^  the  second  ap  hour,  and  thp 
«hird  Btt  hour  and  a  quarter.  The  first  ley  gave  but  little 
bh!re,  the  two  last  a  considerable,  quantity^  and  in  nearly 
equal  proportions.  These  results  prove,  either  th^t  the 
idmple  prassiate,  Which  predominates  in  the  leys,  is  pre«» 
sidft^ed^in  the  midst  of  the  alkalinO'Carbonaceous  ipass,  pr 
that  it  is  reprdduced  as  fast  as  it  is  destroyed.       • 

'  The  chaTcoal  of  blood,  when  pulv.eri;zed^  becomes  ipoist 
1ft  the  air^  by  lixiviation  it  yields  icommon  salt  andl  carir 
bo'nate  of  soda^  \coQtainihg  a  lijttle  prussic  aqid. 

^  rPhecharGouJ  of  blood;  iieatecj  a  sejcoqd  time,  yields 
|es«'Mui5*tlian  "at  the  fibt ;  thjiir  thirj}  tithe  still  less ;  and  the 
foorthy  none  at  al).  This  charcoal  exhausted  and  heated 
to  redness,  is  ini:)ner^d^>J^thfniJ^hfa^^^^^  ^d  ivithpiit 
exl^aling  the  odour  of  animonia,  like  those  that  are  burnt 
iJn^iedktely  after **tHe'cJiit*dlaitiDp.-  Itseeniithat  in  pro- 
portion  (as  it4o$^s  the  kzote;  ifb^comes  inbre  corpbustible^ 
and  approaches  nearer  to  the  ns^ture  of  vegetable  cbarr 
^c^als ;  it  is  n6t  howiever  tnflammable  by  nitric  acid. 

-The  azote  h*tng  snsceptiWe  of  forming  ppncrete  com- 
binations,  and  capable  of  resisting  ah  elevated  temperar' 
tiire,  what  would-be  theinfiuence  of  animal  charcoal  1i) 
ft^  folrrhation  of  ate(4  ?    ' 
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The  workmen  who  temper  it  in  cases  make  use  of  ^ 
sheep^s  feet ;  has  their  charcoal  any  advantages  stiperior 
to  that^of  wood  ?  -       '      ' 

Equal  parts  of  washed  charcoal  of  blood  and  of  caustic  - 
potash  afford,  by  distillation,  simple  prussia  e  ofainmoniay 
much  gas  which  smells  of  the  prussic  acid,    and  buriis 
with  a  red  flame. 

Equal  parts  of  the  same,  charcoal  and  oxyd  of  man- 
ganese yield  carbonate  and  prussiate  of  ammonia. 

The  desire  of  making  £imcnonia  with  profit,  led  me  to 
the  following  experim^t :  1  distilled  a  mixture  of  charcoal 
of  blood,  six  drams ;  clay,  and  sea  salt,  of  each  two 
drams;  but  the  product  in  sat  ammoniac  was  less  than  I 
expected* 

All  azotized  vegetable  charcoal  is  proper  for  making . 
Prussian  blue.  Accordingly  the  charcoal  of  gluten  of 
wheat,  chick  peas,  indigo,  and  pit-co?^l,  afforded  co- 
louring leys,  sometimes  mixed  with  hydro-sulphujret ; 
that  of  sugar  and  sugar  of  milk  give  not  the  slightest 
tra^e  of  blue. 

The  charcoal  of  chesnut  and  heath,  which  the.  smiths 
prefer  to  the  others,  because  it  is  extinguished  as  soon  a$ 
the  bellows  cease  blowing,  do  not  owe  this  property  to 
the  azote,  for  their  leys  contain  nothing  of  the  prussic  acid. 
A  ley*  obtained  from  cream. of  tartar  heated  to  a  red 
£eat,  contains  no  traces  of  blue  ;  two  parts  of  cream  of 
tartar  and  one  of  sal  ammoniac  are  the  same  ;  but  one 
part  of  sal  ammoniac  with  four  of  cream  of  tartar  pro-» 
4uce  a  ley  containing  simple  prussiate.  It  gives  blue^ 
^ith  the  green  sulphate  of  commerce  ;  cream  of  tartar 
and  nitrate  of  soda,  none. 

This  result  proves  that  it  is  only  on  account  of  the  azote 
that  animal  charcoal  is  preferable  to  the  vegetable,  and 
Consequently  th&t  if  an  az<.*tised  combination  should  here- 

»fter 
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after  .b«  diatoi^ped  itioifii  ?^ap«bte  of  s\>p{iofttiig  a  strbij^ 
liMt  tha»  the  woE^W^im^A  «ali»^   it  is.  ptdbabfethat  a 
prassic  acid  may  be  made  in  a  mainner  lesi  lolfDridKia'thaii  * 
by  M^iipgtiie  aoimal  dhtari^oaltt. 

By  distillation  they   uniformly  yield  prusSid  acid  and 
ammonia,  the  cause  of  which  has  been  given  above. 
They  contain  a  great  quantity  of  carbonate  of  pota^b^    ., 
Simple  prussiate  of  potash. 
Triple  prussiate  of  pot^h^ 
Sulphate  of  potash, 
Phosphate  of  lime, 
Sulphur4 
They  deposit  phosphate  of  lime  as  they  evaporate^  but 
1  do  not  know  bow  they  sustain  it. 

If  we  saturate  a  portion  of  ley  with  sulphate  of  iron^ 
and    examine    the  blue    that    proceeds  from    the  acid 
Washing^,  we  shall  And  th^t  it  contains  phosphate  of  iron4. 
It  was  this  phosphate  that  led  Westcfumb  to  believe  that 
th^  acid  of  Prussian  blue  was  phosphoric. 

Alcohol,  applied  to  the  concentrated  leys,  frees  ttieix|. 
from  the  simple  prussiate  ;  but  it  appears  to  me  to  be. 
difficult  to  exhaust  them  by  this  method.  The  triple. 
prussiate  refrains  in  the  ley  together  with  the  carb<^>ate. 
Of  these  two  prussiates,  one  only  is  capable  of  a£Fordin|g^* 
Prussian  blue  with  solutions  of  red  oxyd,  ^nd  this  is  the 
triple  prussiate,  because  it  is  furnished  with  black  oxyd. 
The  other  has  not  this  property  for  want  of  the  black 
oxyd,  but  it  obtains  it,  dnd  forms  triple  prussiate,  a^ 
soon  as  the  leys  are  mixed  with  the  sulphate  of  iron  of 
commerce  :  and  consequently  if  we  make  use  of  sulphate 
completely  red,  we  shall  have  infinitely  less  Prussian 
blue,    because^   for  want  of  black  oxyd,.  it  cannot  be« 

^eomo 
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(Idiiie  triple  prdsslate^  and  pfocluce  a  bide  with  this  sul* 
pbate;    This  is  proved  by  two  experiitients. 

I  divided  some  l6y  into  tWo  eqitai  parts }  bnfe  I  precipi- 
tated with  red  sulphate,  and  the  other  tvith  the  green 
sulphate  of  cominerce.  The  extl6ss  of  oxyd  being  sepa-* 
fated  by  acid  washings  the  bulk  of  bide  contained  iti  the 
second  was  to  that  in  the  first  as  four  to  one. 

Thei  first  ley^  when  filtered,  strongly  exhaled  the  odotiif 
of  kefrieis.  I  saturated  it  with  potash,  to  fix  the  free 
prussic  acid  :  I  then  essayed  it  with  red  sulphate,  dnd  it 
yielded  no  blue  ;  but  with  green  sulphate,  a  condderable 
quantity.  Wei  may  conclude  thenj  that  without  the  con- 
currence of  black  oxyd,  a  carbonaceous  leiy  cannot  be 
made  to  produce,  with  a  solution  of  red  o?tyd,  all  the 
blue  that  it  i$  capable  of  affording;  accordingly,  if  we 
attempt  to  use  a'stulphatq  in  which  the  oxyd  is  completely^ 
red,  we  shall  lose  all  the  siniple  prossiate  contained  in 
the  ley.  I  once  recommended  this  method  myself,  but  I 
bad  not  then  observed  that^  although  the  green  sulphatof 
prod!uce»  a  pale  prussiate,  the  atmosph«ric  oxygen  soon 
remedies  this  defect^  and  it  likewisepossessesthe  essential, 
property  of  fdmishing  to  the  simple  prussiate  the  portiortL 
of  black  oxyd  that  it  requires  to  render  it  triple,  and  after-^ 
wards  produces  the  blue  colour^  with  the  red  solutions.^ 
I'wo  bther  experiments  tend  to  support  this  -deoiionstrar 
tion. 

The?  lefys  are  usually'  precipitated  with  k  solution  of, 
four  parts  of  alum  and  erne  of  sulphate  of  commerce. 

I  divided  one  of  these  solutions  irtto  tvro  parts ;  one  was 
top^r^oxyd^ted  with  oxygenated  tnunatic  acid,  th6  other 
RQit.  I  afterwards  satufrated  tliemf  with  a  carbonaceous 
leyw  '  The  ordirwy  solution  furnished  an  abundance  of 
Utie,  but  the  ptber  yielded  only  a  pale  precipitate,  which 
^as  nothing  more  than  a  little  blue  confounded  with  a 

Vox^  X]j — S&C0ND  SEKiEtf.  £  h        considerable 
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considerable  quantity  of  alumine.  This  experiment 
fundamentally  agrees  with  the  preceding.  It  has  only  the 
advantage  of  shewing,  that  alum  is  only  a  passive  ihgre- 
^lentMn  the  formation  of  Prussian  blu^. 

The  fabricated  leys  are  not  so  productive  as  that  from 
ai)  alkali  boiled  upon  Prussian  blue  $  this  latter  will 
always  furnish  abundance  of  blue,  because  it  is  tripled 
in  the  course  of  the  operation ;  but  the  other  leys  are  not; 
they  are  incapable  of  producing  it  but  in  proportion  to 
the.  triple  prusfsiate  they  contain ;  and,  in  order  to  in- 
crease or  elevate  to  the  same  degree  their  simple  prossiate, 
.  it  is  indispensible  to  use  either  a  solpbate  strictly  green, 
ar  at  Iea3t  a  sulphate  xontaining  as  much  as  is  usually 
found  in  that  of  commerce. 

.  These  particulars  likewise  evince,  that  if  "the  leys  con- 
tain only  a  portion  of  trisulated  prussiate,  it  is  either  be- 
cause the  charcoal  of  blood  has  not  enpugh  of  iron  to  raise 
tbe  siniple  prussiate  which  forms  during  the  calcination  to 
the  triple  ;    or  rather,  that  a  part  of  this  latter  becomes 
reduced  to  simple  prussiate,   by  thie  loss  of  its  oxyd>  as 
we  have  ^een  is  the  case  when  heated  by  :,itself.     I  am 
inclined  to  adopt  the  latter  of  these  opinions,    bec&Bse 
the  charcoal  of  these  lessives  affords  ashes  that  contain 
much  iron  ;  therefore  in  the  calcination  of  alkaliiK)-carbo- 
naceous  mixtures,  we  cannot  presume  that  iron  does  not 
existin  prussiate;    and  it  is  surprizing^  that  the.  tripled 
prussiate  that  Teally  exists  in  the  leys  is  capable  of  de- 
fending its  oxyd  against  the  charcoal  which  continually 
tends  to  reduce  it.      In  short,  all  this  part  of  the  process 
i^  very  obscure ;  we  neither  know  when  the  prussic  acid 
is  formed,  nor  whetlier  it  is  destroyed,  and  then  re-pro- 
duced, nor  even  the  degree  of  heat  proper  for  obtainii^ 
the  greatest  possible  quantity  of  either  of  the  prussiates, 
which  is  an  object  with  the  makers  of  Prussian  bkie. 

The 
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The  existence  of  triple  prussiate  ia  the  leys  is  imme* 
'  diately  demonstrated  by  the  following  experiments. 

Some  ley  saturated  with  aqueous  sulphuric  acid  dis^iw 
gages,  first,  carbonic  acid,  and  fhen  the  prussic  acid  of  the 
free  pnissiate.  It '  must  be  ^afterwards  healed,  and  th« 
triple  prnssiate  and  white  prussiate  of  iron  appear.  For* 
dier,  the  leys  concentrated  and  left  ^at  rest  deposit  oc« 
taedral  crystals  of  triple  prussiate. 

The  prussic  ley  has  two  savours,  very  distinct^  one  of 
potash,  and  the  other  of  kernels;  it  is  from  the  latter  that 
we  judge  instantly  of  its  quality.  If  the  fiaroor  is  weak 
to  the  taste,  either  the  mixture  has  not  been  sufficiently 
heated,  or  the  chatcoa)  has  been  employed  too  sparingly, 
I  believe  also,  that  the  calcination  of  mixtures  in  the  open 
air,'  does  not  contribute  to  the  augmentation  of  the  prus« 
liates,  and  that  perhaps  it  would  be  more  advantageous 
Mnd  less  toublesome,  to  heat  them  in  covered  crucibles, 
placed  in  a  reverberating  furnace^  since  it  is  not  neces* 
Sary  to  stir  'ifaem. 

Wh^  these  leys  are  concentrated  in  order  to  diminish 
their  bulk,  or  for -keeping,  the  simple  pnissiate  should,  as 
Curaudeau  bais  shewn,  be  preserved  from  destruction; 
this  is  immediately  obtained  by  popring  green  sulphate 
upon  itiosm^ill  portions,  which  completely  di^solvps  it ; 
jthe  ley  red4en8  at  first,  then  becomes  yellow  ;  an  excess 
of  sulphate  causes  no  alteration  in  it,  becaiie  the  potash 
that  predou^inat^s  reduces  it  to  an  o:(yd,  which  deposits 
without  being  changed  to  prussiate;  for,  to  accomplish 
this  change,  it  ixiust  be  accompanied  by  an  acid ;  the 
Oxyd  we  fire  speaking,  of  being  at  the  miniimim  only, 
has  no  effect  on  the  triple  prussiate.  The  following  ex- 
periment clearly  shews  the  advantages  of  this  methods 
^  t  divided  some  l^y  into  two  equal'  parts,  one  prepared 
QX  trisuUted  by  green  sulphate,  and  the  other  pot :  I  af- 

Ee;  terwards 
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terwards  distilled  them  ;  the  first  contained  no  ammoniai 
and  the  second  yielded  it  as  usual.  It  is  then  indispen? 
'sibleto  prepare  the  leys  before  they  are  concentrated. 
Lastly,  neither  the  red  oxyd,  nor  its  sulphate,  will  dis^folye 
in  simple  prussiate,  and  give  to  it  the  quality  of  the  triple^ 
as  Scheele  bad  found  to  be  the  case.  This  oxyd,  although 
calculated  to  form  the  base  of  Prussian  blue,  is  incapable 
of  decomposing  the  triple  prUssiate,  for  it  must  necessa- 
rily be  dissolved  by  an  acid. 

JtecapitiUati<m, 

f  The  prussic  acid  is  pon^posed  of  charcoal,  sizote,  ^n(i 
hydrogen,  jn  proportion^,  witl)  whjph  we  are  yet  unacy 
quainted.  Only  from  the  great  qpanlity  pf  charcoal  that 
remaii^s  ai\er  its  destruction,  we  may  coi^jepture  that ,  (his 
^radical  ingredient  pvedpa)ii^ates ;  thpre  is  no  iadicatioQ 
whatever  of  oxygjfen,  and  indeed,  when  we  consider  the 
]i:nqwn  affinities  of  \t$  three  eletnent^,  tc^ether  with  tbq 
circumstances  of  i^  foroiation.  w§  Q4nno.t  e:Kpcct  tQ 
find  il:,  ;  .      . 

The  prussip  acid  itself  has  very  few  acid  qualities:;  fo^ 
it  has  not  the  sour  savour  ;  it  does  n^t  redden  turnsql  ;  i% 
is  less  soluble  in  water,  the  proper  solvent  of  acids,  tbai^ 
inalcohql,  in  whicli  it  is  even^fppntaneopsly  decomposed » 
withopt  thq  h^lp  pf  the  exterii^al  air.  It  forms  with  the 
lilkalies  suph  jipper^ct  cpn^bjnations,  as  ^til|  to  i^3(hibi| 
fiome  of  tb^  qualities  of  the  cqi^onent  parts ;  and  ^  car- 
]>oni(;  ^fiidy  \yhich  is  the  wenkeste  of  all  acids,  will  decom- 
pose it.  In  s|ior(,  its  cpn)bustibi|ity,  its  savovif ,  its  aro^ 
matip  qdo^r,  its  prodpctioii  in  the  o^id^^  Pf  volatile  oil$ 
and  kernels,  and  its  preservation  in  alpohol,  ppinprise  ai| 
assemblage  of  properties,  tb^t  give  it  much  more  of  th^ 
puture  of  oily  fud  iiiflumims^le  pcoduptiofid  than  pf  saliuQ 
substances.      , 


facts  relating  to  tht  History  ef  Prussiates.        21  j 

HpweTcr,  the  prussip  acid,  notwithstai)din^  its  vveak  s%t  ' 
line  ppwei',  still  attacks  tthe  maxitn^m  oxyd  of  ihercqry 
yyitb  much  eflPeqt ;  it  furnishes^  with  thi^  pxyc),  a  saline  com- 
bination 30  decided  initsattril^ntesy  that  it  must  beadmittec} 
^hat  it  acts,  in  pertain  circunistances,  as  a  vepy  powerful 
j^cid.  Indeed,  the  prussiate  of  merpury  ppssesses  every 
quality  nepessa^*  tp  establish  it  as  a  perfect  metallic  salt  ^ 
It  may 'b:^  thought  $i;)rprizing  that  it  will  npt  unite  tp  the 
pxj'd  at  tbe^fninimti^ni ;  but  by  one  of  thqse  pi&cts  of  affinir 
|:ies,  qf  vvhich  there  are  other  exampleS|  it  is  raised  to  sok 
pxyd  at  the  piaximuin,  by  reducing  one  part  of  the  melal^ 
so.as  toform  pvussiateof  ipercury  with  the  other. 

The  prussic  acid  has  np  ejBRept  on  the  red  oxyd  of  iron, 
but  it  readily  coii|bines  with  the  black  oxyd,  and  produc«9 
white  prussiate.  It  is  true,  that  this  prussiate  is  not  per« 
fectly  white^  owii^g  to  the  diflicijlty  of  preparing  with  the 
green  sulphate,  ^  precipitate  at  the  zero  pf  super- 
px'ydatioq  ;  it  is  always  greenish,  but  as  it  becomes,  ii| 
dyeing,  a  perfect  Prussian  blue,  there  is  no  doubt  bu^ 
fhat  the  prussic  acid,  with  the  green  sulphate,  perfectly 
free  frpi^  red,  wpuld  yield  ^  prussiate  as  white  as  that 
pbtained  by  the  most  easy  means, 

Prussian  blue  is  npt  a  simple  con^binatioii,  '  as  it  has 
|)een  supposed  ;  and  tl]e  following  observation  proves  it. 
.  We  know,  fof  instance,  that  red  pxyd  forms  the  base 
of  this  blue  ;  but  if  this  oxyd  alone  is  sufficient  to  make 
Prussian  blue^  why  dp  pot  the  prussic  acid  and  the  red 
pxyd  produpe  it?  or  the  solutions  of  this  oxyd  and  the 
pimple  alkaline  prussiates  ?  The  fact  is,  that  Prussian 
b}ue  recjuires  another  element,  which  the  following  ex- 
amples completely  shew.  By  applying  potash  to  Prussian 
bine,  we  ol)tain  s^  yellpw  crvstaljisable  salt,  which  ha# 
jilwaysa  constant  ppftipi^  of  tflac]^  pjcydf 
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We  employ  the  yellow  prussiate,  to  re-produce  Prns- 
si^in  blue,  and  this  oxyd  passes  with  the  prussic  acid  into 
the  new  combination.  The  black  oxyd  then  is  an  ele- 
ment as  necessary  to  the  formation  of  crystal  I isable  pros* 
mte  as  of  Prusuian  blue,  and  of  aU  the  metallic  prussiates 
tlmt  are  prepared  with  the  triple  prussiate  of  potash. 

There  are  sonie  n>etals  capable  of  forming  both 
triple  and  simple  prussiates,  3uch  as  copper,  silver,  man- 
ganese, cobalt,  nickel,  uranium,  &c, ;  there  are  others 
that  afford  only  the  simple  prussiate,  such  as  gold,  mer-  ' 
cury,  &c.*',  and  lastly,  there  aVe  some  that  will  produce 
neither.  But  with  the  exception  of  Prussian  blue  and 
prussiate  of  mercury,  all  the  others  are  httl^  known  aad 
aoerit  e^aoiination.  The  black  oxyd  opited  to  the  prus^ 
sic  acid,  will  pass  from  one  combination  to  another  with* 
out  alteration.  The  base  of  this  combination  may  eveu 
be  raised  hom  the  minimum  to  the  m^imum  without 
the  black  oxyd  by  that  means  iindergolng  ^ny  change. 
The  combination  of  the  acid  with  this  pxyd  is  preserved 
by  an  afHnity  so  powerful,  that  the  alkaline  hydrosuU 
phurets  cannot  separate  them  \  or  in  pther  words,  cannot 
unite  with  the  oxyd  in  either  the  triple  prussiate  of  potash 
gi  in  Prussian  blue. 

The  prusdc  acid,  united  with  that  portion  of  blacfc 
oxyd  which  enables  it  to  form  triple  prussiates,  either  aj- 
Jfcaline  or  metallic,  is  a  peculiar  combination  of  whjch  the 
.existence  cannot  be  doubted,  but  of  which  we  have  no 
other  instance  except  in  these  prussiates. 

The  triple  prussiate  of  potash  cannot  sustain  a  r^c)  (leatji 
without  losing  its  black  oxyd,  and  being  cqns^c^i^^ntty  re- 
duced to  the  state  pf  simple  prussiate. 

The.simple  prdssiate  may  be  also  decomposed,  but  at 
a  much  lower  temperature  ;  its  acid  is  destroyed,  and  re- 
duced to  ammonia  and  carbonic  acid ;  it  is  the  destruction 
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of  this  salt  by  the  heat  of  ebullition^  that  injures  the  leys 
far  preparing  the  Prussian  blue*. 

The  simple  prussiate  takes  the  character  of  the  triple 
prussiate,  as  soon  as  it  is  exposed  to  combination »  either 
with  black  oxyd,  or  a  salt  with  a  base  of  black  oxyd,  and 
acquires,  besides  the  advantage  of  crystallising,  that  of 
being  no  longer  decomposable  by  the  heat.of  ebullition. 

This  prussiate,  which  was  the  test  liquor  so  much  sought 
by  chemists,  affords  no  Prussian  blue  with  solutions  of 
red  oxyd,  but  does  yield  it  if  they  contain  a  portion  of 
bla«k  oxyd,  because  its  acid  attaches  immediately  to  that 
portion  of  the  black  oxyd,  which  is. necessary  as  an  inter- 
medium  between  the  acid  and  the  red  oxyd. 

The  triple  prussiate  of  iron,  or  Prussian  blue,  when 
strongly  beated,  ik  reduced  to  the  following  ingredients  :^ 
ammonia,  the  two  gases  carbonic  and  gaseous  oxyd, 
iron  in  the  state  of  steeK  and  charcoal. 

The  prussiate  of  mercury  when  decomposed  affords  the 
same  products,,  but  with  the  addition  ofaeertaiu  portion 
of  oil. 

The  carbonaceous  leys  contain  but  little  triple  and 
much  simple  prussiate.  They  must  not  be  concentrated* 
until  the  second  has  been  previously  converted  into  triple 
by  an  addition  of  black  oxyd  or  green  sulphate. 

To  obtain  from  these  leys  all  the  Prussian  blue  they 
are  capable  of  producing,  it  is  indispensably  necessary  that 
a  sulphate  should  be  used,  that  contains  at  least  a  portion 
of  green  oxyd,  or  the  simple  prussiate  tliey  contain  will  not 
fornish  blue  with. a  sulphate  having  a  base  completely  red* 

Lastly,  if  this  memoir  is  compared  wifli  Scheele's  work 
on  this  subject,  it  will  be  found  that  all  the  facts  herein* 
stated  were  well  known  to  him,  but  it  appeared  to  me, 
that  they  required  much  more  developement ;  and  that 
is  what  I  proposed  to  aocomplish  in  this  work, 
t  Description 
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Description  rf  an  improed  histrument  for  ascertaining 

the  Stroigth  of  Gwipawderi 

From  SoNNiNfs  JouRkAL^ 

'  '  ' 

With  a  Pht^. 

JL  HE  cooimon  powder-prover  with  a  toothed  wheels 
klthotigh  the  worst  vhat  is  niadej  is  in  univirsal  use,  be^ 
cause  it  is  the  cheapest  and  easiest  to  obtain^  lis  evident 
defects  are :  ' 

,  1.  That  the  friction  <5f  the  springs  blunts  and  rounds  tlici 
extremities  of  the  teeth  of  the  wheel. 

2.  The  spring,  which  is  necessarily  strongs  and  always 
bent,  loses  in  time  its  elasticity*  and  force. 

5.  The  wheel  being  too  confined  in  its  moyeq^ents,  its 
friction  is  irregular,  and  varies  also  according  to  the  state 
of  bxydation  or  cleanliness  of  the  instrument. 

I  Whence  it  results,  that  the  prover  most  used  is  in  fad. 
the  most  imperfect ;  and  with  the  view  of  correcting,  its 
defects,  and  ^t  the  same  time  preserving  its  qualiti^n,;  il 
bas  been  improved  in  the  following  (i)anner< 

-  A,  (Platie  IX.)  is  a  wooden  stocky  coveted  'irith  a 
jilite  of  metal  which  sustains  the  apparatus^ 

.  B,  a  small  metal  mortar,  for  receiving  the  powdei'  in* 
tended  for  proof.  This  mortar  has  a  priming  pan  affi:2ce€l 
to  it.   V  '  \ 

C,  a  brass  wheel  grooved  like  a  pulley,  and  fufnishiid 
with  30  ratchet  teeth,  cut  upon  its  circumference^  This 
wheel,  or  rather  pulley,  carries  a  projector  which  ^xactl^ 
covers  the  mouth  of  the  mortar  B^ 

D,  a  support  in  'which  the  wheel  plays  fteely,  as  it 
turns  on  ;ts  axis. 

£,  a  spring  that  acts  as  a  clapper* 

% 
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F,  a  weight  suspended  by  a  string  that  is  fastened  to^ 
the  body  of  the  wheel  by  the  eye  G.   The  string  passes 
through  the  stock  by  an  opening  made  sufficiently  wide 

to  prevent  its  toucliing. 

* 

.  t>irectio}is  for  using  it. 

1.  Fill  the  mortar  with  powder,  and  pass  the  end  of 
your  finger  over  the  niouth,  that  none  may  remain  be- 
tween the  projector  and  the  mortar. 

2.  When  the  fire  is  applied  to  the  priming,  the  prover 
must  he  held  horizontally  in  the  left  hand.  A  rod  of  red 
hot  iron  is  preferable  to  lighted  charcoal. 

fts  Ejects. 

The  powder,  as  it  explodes,  occupies  a  greater s^ce, 
turns  the  wheel,  by  raising  the  weight  which  opposes  its 
motion  ;  and  we  may  juJge  of  this  motion  by  the  end  of 
the  spring  E,  which  points  out  the  number  of  degrees  that 
the  weight  has  been  raised. 

When  it  points  to  the  degree  marked  good,  it  indi« 
cates  that  the  powder  which  has  been  proved  is  good  ; 
and  when  it  is  above  this  degree,  the  powder  is  propor-  j 
tionably  better. 

It  is  to  be  observed,  that  the  samfe  powder,  with  the 
same  provev,  does  not  always  produce  the  same  effect ; 
it  is  therefore  necessary,  in  order  to  be  certain  of  its 
quality,  to  repeat  the  experiment  several  timets, -and  to 
take  the  mean  term. ' 
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iie^no'r  on  Wooden  Maithtsfor  Artillery ^  as  Stthstxtuiesfor 
Bope-Mutch  or  Pott-Fires.  Rtad  to  the  National  Instil 
tuteAprillSO€y  by  C.  L.  Cadet, 

From  the  Ankales  de  Chimie. 

J_-/URING  several  centuries,  the  military  match  or  r&pe 
match  only  was  useJ  for  firing  cannon,  mortars^  howitzers  . 
and  other  pieces  of  artillery.      This  match,    as  is  well  . 
known,  is  a  cord,  of  supple  hemp,  and  of  a  middling  size, 
which  has  been  boiled  for  two  days  in  a  lessive   of  salt- 
petre, ashes,  quick-lime  and  horse-dung.  This  cord,  whea 
dried,  burns  slowly  to  the  end,  in  the  manner  of  toucb- 
wood»  and  comiiunicates  its  fire  like  red-hot.  coal.     For 
use  it  is  twisted  round  a  stick  called  a  port^match,  and  an 
end  is  left  projecting  beyond  it,  which  is  about  four  inches 
anrd  a  half  in  length.    (This  length  will  burn  an  hour.) 
-   This   match   has  several  inconveniences:    it  requires 
continual  inspection,  since  it  must  be  unrolled  from  the 
port-match  every  hour,  and  sometimes  oftener.   A  tolera- 
bly heavy  rain  extinguishes  it ;  by  night,  it  gives  no  light 
to '  the  gunner;    the  end  that  extends  beyond  the  port- 
match  is  sometimes  unsteady,  and  the  artillery,  man  is   ia 
consequence  slow  in  firing  his* piece.    These  different  de- 
fects have  induced  commanders  to  confine  the  use  of  the 
rope-match  to  the  artillery  of  garrisons,  and  to  employ  in 
the^field  artificial  port-fires^  reserving  however  the  hemp- 
match  to  serve  as  a  fire-holder. 

These  artificial  port-fires  are  cartridges  of  pasteboard^ 
filled  with  a  mixture  of  sulphur  and  saltpetre^  and  a  very 
little   powder.      This  composition,    of  which  saltpetre 
forms  the. greater  part,  burns  and  melts  with  very  great, 
activity,  giving  a  vivid  and  brilliant  fiame,  which  rapidly 

fires 
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fires  the  priming.  In  this  respect  they  are  infinitely  pre- 
ferable  to  the  rope-match  ;  since  they  light  the  gunner, 
their  fire  is  more  vivid,  and  they  are  tnore  easily'divected. 
Yet.t!iese  advanta;Te3  are  counterbalanced  by  dangers 
and  defects.  The  inflamed  saltpetre  in  these  port>fijre&  is 
never  entirely  consumed ;  a  part  runs  Ojut  of  the  cartridge. 
When  the  materials  are  unequally  pulverized,  the  port- 
fire is  apt  to  spity  that  is,  to  throw  out  pieces  of  inflamed 
'saltpetre  to  the  distance  of  three  or  four  feet ;  which  may 
occasion  very  serious  accidents,  especially  at  sea.    During 

the^experiments  that  I  made  at  Vincennes  with  the  Di- 

'»  •  ■ 

rector  of  the  Artillery j^  apprt-fire  at.sopi^  distance  shot 
out  a  spark  that  burnt  my  hair  and  both  my  coats.  In 
ships  the  gunners  are  obliged  to  stand  in  the  middle  of  a 
tub  full  of  water.  '^ 

•Such  were  the  only  meaps  employed  for  communicating 
the  fire  to  pieces  of  artillery,  when  one  of  my  corxespon- 
dents  A  Madrid,  wrote  to  me  that  Messrs.  Borde  and 
Proust  had  proposed  to  the  Spanish  government  to  use 
instead  of  rope-matches  wooden  rods  ir;ipregnated  with 
/nitrate  of  copper.  He  added  that  these  wooden  rods 
burnt  like  touch*wood,  giving  a  burning  coal  of  a.  conical 
form  :  that  the  trials  made  with  th^m  had  succeeded,  but 
that  the  government  had  not  adopted  them.  Lacquainted 
liis  Excellency  the  Minister  at  War  with  this  new  metnod ; 
and  he  invited  me  to  make  the  experiments  necessary  for 
ascertaining  the  utility  of  this  process,  and  he  desired 
M.  Lespagnol,  a  captain  in  the  artillery,  to  assist  in  my 
researches. 

My  first  idea  was,  that  all  kinds  of  wood  were  not 
equally  proper  for  this  purpose  ;  and  that  the  difference 
of  their  porosity  would  cause  a  diflference  n  tiu-Ir  com- 
bustibility.    Before  I  tried  the  metallic  nitrates,    I  em^ 

F  f  2  ployed 
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ployed  ordinary  saltpetre,  and  I  boiled,  in  a  strong  so- 
lution of  this  salt,  several  kinds  of  wood,  which  became 
differently  saturated  with  it.      This  experiment  was  un* 
successful,  and  the  common  cane,  or  rotajig  of  Linnseus, 
was  the  only  wood  that  burnt  rapidly  ;  but  its  coal  bad 
no  substance,  and  the  slightest  shock  broke  it,  and  ex- 
tinguished  the  fire.     I  then  eniployed  a  joiner  to  make 
some  wooden  rods  of  a  square  form,  and  half  a  metre  in 
length.     The  woods  he  used  were  oak,  elm,  ^h,  elder, 
birch,  poplar,  lime  or  linden  and  fir.     I  formed  two  as- 
sortments of  these  woods;  and  one  I  boiled  in  a  solution  qf 
nitrate  of  copper,  the  other  in  a  solution  of  nitrate  of 
lead,      In  ^ach  of  these  parcels,  the  oak,  elm,    ash  and 
elder,  were  not  saturated,  and   afleicwards  burnt  in  the 
nsual  manner ;  the  others  furnished  me  with  very  good 
military  matches :  but,  before  I  enter  into  the  detail  of 
their  properties,  I  must  say,  that  I  think  the  nitrate  of 
copper   should  be  rejected;    because  it  is  tpo  dear^^  it 
quickly  corrodes  the  boilers,    and  its  vapour  is  noxious. 
I  therefore  employed  only  nitrate  of  lead,  and  after  se- 
veral trials  I  found  that  it  perfectly  answered  the  desired 
purpose. 

The  wood  that  succeeded  best  was  that  of  the  lime,  the 
birch  and  the  poplar :  to  compare  their  properties,  I 
weighed  some  rods  both  before  and  after  boiling ;  I  ascer- 
tained the  increase  in  their  weight,  the  duration  of  their 
combustion,  and  I  calculated  how  much  one  pound  (500 
giammes)  of  nitrate  of  lead  woilld  saturate  of  each.  The 
following  table  establishes  these  proportions : 
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From  this  comparative  experiment  it  follows,  that  the 
Kroe  is  the  most  proper  for  liiakins^  matches  for  artillery; 
mod  with  this  wood  1  made  the  expj^riraents  required  by 
the  Minister,  in  the>  presence  of  W.  LespagnoK 

Id  some  circumstances  the-gunner  requires  light  while 
;firing  bis  pieces.  Rods  that  are  simply  impregn^ed  with 
nitrate  of  lead,  produce  a  coal  sufficient  to  communicate 
the  fire,  but  which  furnishes  no  light.  I  imagined  that 
hy  soaking  them  in  oil  of  turpentine,  they  might  produce 
iBame  without  injuring  the  action  of  the  nitratp  ;  my 
hopes  were  realised;  and  the  rods,  thus  !prepared,  fur- 
nished at  pleasure  both  light  and 'fire.  In  this  improve- 
mcnt  I  found  two  other  advantages :  one,  that  of  renclering 
the  rods  impervioiis  to  water ;  the  other,  of  facilitating 
the  reduction  of  the  lead,  a  part  of  which  I  feared  was 
carried  off  with  the  smoke,  and  might  be  pi^ejudicial  to  the 
health  of  the  artillery-m6'h  who  must  breathe  it. 

The  theory  of  the  process 'that  I  employ  is  simple  and 
it  is  easy^  to  explain  why  metalliic  nitrates  succeed  better 
than  nitrate  of  potash.  However  dry  the  wood  employed 
may  be,  it  always  retains  a  liitle  6{  its  water  of  vegetation 
or  of  composition,  which  prevents  its  speedy  combustion. 
By  boiling  the  rods  in  a  solution  of  lead  or  copper,  this 
liquid,  which  owing  to  its  specific  gravity  rises  to  a  tem- 
perature of  150  and  160  degrees,  dilates,  softens  and  pe- 
netrates the  fibres  of  thfe  wo6d^  and  expels  the  water  of 
Te^^etation,  which  is  replaced  by  that  of  crystallisation. 

The  nitrate  then  comes  indirect  contact  with  the  carbon 
of  the  wood  ;  whence  phoqe^ds  the  rapidity  of  the  com- 
bustion. The  nitrgtte  of  potish  did  not  succeed  so  well, 
because,  retaining  much  water  o^  crystallilsation,  its  so- 
lution does  not  acquire  so  high  a  tem|^erature  ;  and,  sup- 
posing that  it  could  peiretrate  tixA  wood  as  intimately,  it 
^Mfries  into  it  too  much  water  for  the  combustion  to  be 
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progressive  and  continued.  .  We  find  the  proof  of  this 
reasonfng  in  the  compcsition  of  the  two  suits.  The  nitrate 
<)f.  lead  contains  a  b^e  of  75>0  ;  and  nitrate  of  potask 
contains  but  49,0. 

The.rapid  combustion  of  the  Todis  is  likewise  owin^g  t© 
the  facility  with  which  the  saltaof  lead  are  reduced,  when 
they  are  in  contact  with  t!ie  burning  charcoal.  If  a 
hempen  rope  be  boiled  .in  a  solution  of  acetate  of  4eafl  • 
(extract  of  Saturn).,  this  rop^.,  when  dried,  may  be  used 
as  a  military  match.^  It  burns  slowly  like  touch-wood,  anfl 
affords  a  very  briglit  coal.  The  oxyd  of  lead,  as  it  is  re- 
duced^  yields  its  oxygen  to  the  carbon,  and  accelerates 
the  combustion. 

By  comparing  the  specific  gravity  of  different  "kinds  of 
wood  with  their  different  satruration  by  salts,  we  find  tbaet 
the  lighter  a  wood  is,  the  more  saline  matter  it  absorl>s 
into  its  pores,  or  in  the  interstices  of  its -fibres.  Froi» 
this  I  think  we  may  conclude,  that  it  contains  less  car- 
bon than  heavier  wood  of  equal  bulk,  and  that  its  com- 
bustion will  disengage  less  caloric,  since  the  ^alorjc 
emitted  is  in  the  ratio  of  the  quantity  of  oxygen  combined 
with  the  combustible.  We  might,  I  should  think,  by  the 
absorption  of  the  salts,  class  the  different  kinds  of  wood^ 
according  to  their*  combustibility,  so  as  to  know  which 
are  nqost  advantageous  to  burn  for  domestic  purposes, 
whether  we  desire  a  rapid  >combustion  or  a  stronger  and 
more  continued  heat. 

These  researches  will  b^  the  subject  of  a  particular 
work  that  I  propose  to  publish  on  our  forest-trees. 

The*wooden  matches,  compared  to  the  port  fires,  hz,Y^ 
tl|e  following  advantages : 

The  port-fire  lasts  only  three  or  four  minutes.     The 
wooden  match  {a  metre  to  length)  lasts  three  hours. 

The  port ^fi re  is  liable  to  break  in  the  boxes.  The  wbodca 
aaatch  is  fi^*m  and  easily  carried  abouU 

The: 
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The  port-fire  emits  dangerops  sparks.  The  wooden 
match  concentrates  its  fire  about  itself. 

The  port-fire  costs  from  six  to  nine  pence.  The  wooden* 
natch  costs  only  three  or  four  pence. 

This  last  consideration  is  very  important,  since,  ac- 
cording to  the  calculation  n^ide  in  the  War-office,  what 
now  costs  the  state  twenty  thousand  francs  will  only  cost 
fifteen  hundred; 

As  it  was  necessary  to  ascertain  whether  the  new 
matches  would  resist  rain,  I  caused  several  to  burn  during 
long  showers,  and  they  remained  on  fire  until  they  were 
totally  consumed,  their  combustion  being  only  slightly 
impeded. 

The  fabrication  of  these  matches  requiring  some  care 
and  precaution,  I  shall  terminate  this  men^oir  with  a  par- 
ticular description  of  the  process,  by  the  desire  of  the 
JMinister  at  War,  for,  the  instruction  of  the  artificers  em- 
ployed  in  the  arsenals. 

Mode  of  preparing  the  combmrible  Wooden  Matches /or 

Artillery. 

Form  of  the  Matches ,  and  choice  of  the  Wood. 

These  artillery-matches  are  parallelipidons,  half  a  metre 
long  by  6  lines,  or  13,531  millimetres,  thick.  The  wood 
most  proper  for  this  purpose  is  that  of  the  lime-tree  and 
birch  ;  but  for  want  of  these  the  poplar  aod  fir  will  da. 
All  white  and  soft  wood  will  serve  for  this  purpose ;  but 
the  preceding  are  to  be  preferred. 

Theform  of  the  match,  at  the  first  view,  seems  imma- 
terial ;  yet  experience  has  proved  that  the  round  matches 
do  not  give  so  good  a  fire  as  the  square  ones.  The  angles, 
in  burnings  beep  the  charcoal  in  the  centre,  in  a  vivid 
incandescence,  and  the  match  always  terminates  in  an  io- 
^arned  cone  two  inc.ies  long. 

Drying 
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Drying  of  the  Wooden  Matches., 

Before  the  matches  are  saturated  with  nitrate  of  lead, 
the  wood  should  be  perfectly  dry.  In  order  to  obtain 
^hem  sufficiently  dry^  it  is  necessary  that  they  should  be 
made  uith  wood  that  has  been  at  least  a  year  in  store, 
and  they  should,  be  exposed  to  the  heat  of  a  stove  at  a 
tetnperature  of  thirty  degrees  (we  suppose  of  Reaumur), 
If  a  stove  cannol.  be  had,  a  baker's  oven  may  be  employed, 
and  the  iQatches  may  be  put  into  it  after  the  bread  has 
^een  drawn  out. 

Furnaces  and  Boilers, 

For  the  fabrication  of  t'lese  matches  there  should  be 
Jwo  furnaces  and  two  boilers  Thev,  should  be  made  in 
the  form  of  a  narrow  fish-kettle,  three  quarters  of  a  metre 
in  length  ;  their  size  must  be  in  proportion  to  the  quan- 
tity of  matches  that  are  to  be  made,  at  one  time.  Th^ 
furnaces  niust  be  so  constructed  that  the  heat  shall  act 
equally  on  every  part  of  the  bottom  of  the  boiler.  The 
first  boiler  should  be  of  copper  strongly  tinned,  furnished 
with  a  plate  of  the  same  metal,  for  the  purpose  of  pressing 
down  the  matches,  and  keeping  them  immersed  in  the 
boiling  solution.  The  swcond  boiler  may  be  either  of 
coppev  or  cast  iron;  it  should  be  placed  upon  a  s^nd  bath, 
ind  have  no  direct  communication  M'ith  the  fire  in  the  fur- 
hace ;  lastly,  it  should  have  a  cover  to  fit  exactly,  and 
ihandies  to  raise  it  easily  when  necess^ary. 

Preparation  of  the  Nitrate  of  Lead, 

In  order  to  make  this  salt,    some  nitric  acid  must  be 
saturated  with  red  oxyd  of  lead  or  litharge  ;  but  as  i   is 
necessary  that  the  salt  should   be  neutral,    and  havr   no 
excess  of  acid  nor  of  b^e,  there  are  some  precautions  to. 
be  taken  in  this  operation.     If  the  acid  be  too  much.cQ 
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centrated.  the  salt  forms  into  a  mass,  crystallises  con* 
fusedly,  and  contains  m^icli  oxyd  uncombined.  If  tooj 
little  oxyd  be  used,  the  salt  becomes  acidulous,  arid 
soon  destroys  the  boilers.  To  obtain  the  mean  term,  a 
pound  of  litharge  (500  grammes)  must  be  put  into  a  vessel 
of  glass  or  earthen- ware,  and  thirteen  ounces  (416  gram- 
mes)  of  nitric  acid  at  40  degrees  with  four  ounces  (128 
grammes)  of  water  must  be  poured  on  it.  It  must  b^ 
heated  until  all  the  oxyd  is  dissolved,  filtered,  ami  the 
liquof  evaporated  to  dryness.  From  these  proportions 
twenty  ounces  (640  grammes)  of  nitrate  of  lead  shoulcl 
be  obtained. 

Bath  of  Nitrate  of  Lead ^ 

The  nitrate  of  lead  is  very  soluble  in  water,,  but  the 
least  quantity  of  liquid  possible  shoulcl  be  put  to  it ;  foi; 
the  bath  wh,en  fully  charged,  acquires  a  more  elevated 
temperature  than  boiling  water,  and  thus  easily  in- 
sinuates itself  into  the  pores  of  the  dilated  wood.  To  a 
pound  of  nitrate,  therefore,  only  a  quart  (a  litre)  of  water, 
should  be  put,  or  thereabouts;  but  as  the  different  kinds  of 
wood  do  not  equally  saturate  themselves  \vith  the  salt,  the 
proportions  should  be  studied.  It  is  known  from  experi- 
ment, that  to  absorb  a  pound  of  nitrate  of  lead  requires 
]0  metres -14  of  lime,  ll-J- of  birch,  and  2lj-|  of  poplar. 
The  lime  therefore  when  saturated  is  the  most  combus- 
tible. The  ebullition  should  be  continued  for  six  hours, 
that  the  saturation  of  the  wood  maj^  be  complete,  and 
T^^arm  water  added  to  it,  when  the  bath  is  low,  and  suffers 
the  salt  to  precipitate.  •  ' 

Second  Drying  of  the  Matches. 

When  the  matches  are  taken  out  of  the  boiler,  they 
should  be  put  into  a  stove,    and  made  perfectly  dry,  to 

fit-them  for  the  following  bath. 

>       ,  '  .    ■  •«    '  ^ 
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Turpentine  Bath, 

Put  iiito  the  second  boiler  a  sufficient  quantity  df  oil  of 
turpentine  to  cover  the  matches  about  the  depth  of  aa 
inch  (2,8000  centimetres)  heat  it  very  slowly  till  it  boils^ 
but  as  sodri  as  the  bath  growij  white  and  rises,  it  must  be 
covered,  9.nd  quickly  lifted  up,  lest  it  should  take  fire. 
This  ebullition  is  to  be  repeated  two  or  three  times ;  aiul 
the  whole  operation  will  last  aboi^t  half  an  houf .  Th6 
hath  is  then  to  be  left  to  cool,  the  matches  taken  out, 
wiped  and  dried  in  the  stove  ;  they  are  then  fit  for  use. 

The  Institute  at  its'^sitting  on  the  5th  of  May,  fi-om  the 
feport  of  Messrs-  Carnot^  Deyeux  and  Guyton  de  Mor** 
veaiij  approved  df  this  memoir. 
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Fads  towards  the  History  of  the  Gallic  Add. 
By  Bouillon  Lagrange. 

From- the  Ai^nales  de  Chimie. 


HAVE  had  thie  honour  of  presenting,  for  the  judg- 
ment of  thei  class,  the  result  of  my  experiments  on  tan- 
nin :  1  now  submit  to  it  some  facts  relating  to  the  gallic 
acid,  which  I  had  annoimced  as  forming  the  second  part 
of  my  riifemdir. 

Of  all  the  vegetable  acids,  the  gallic  m3y_be  considered 
as  the  most  interesting  ;  consequently  it  has  been  an  ob- 
ject of  enquiry  with  several  chemists.  Macquer,  Monnet, 
Lewis,  Cartheuser,  and  Gicanetti,  have  described  the 
tbanner  injwhich  the  substances  called  tf^/nV?^^^^^  act  upon 
solutions  of  iron.  The  academicians  at  Diion  were  the  - 
first  who  discovered  the  presence  of  an  acid  in  these  sub- 
Stances;  and  in  1772  they  shewed  that  the  distilled  pro- 
ductsof  nut-galls  blackened  the  solution  of  sulpbatq  of  iron,, 
and  that  its  infusion  teddened  the  tincture  of  turnsol ;  }^t 
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these  facts  were  only  a  general  proof  of  the  acid  natnrtf 
of  the  principle  contained  in  nut-'galls,  for  they  afforded 
no  means  of  extracting  this  ajcid,  and  obtaining  it  sepa« 
rate ;  it  is  to  Scfaeeie  jthat  we  are  Indebted  for  this  dis-* 
covery.  His  process  was  published  in  1780.  M.  Deyeu3^ 
some  years  after wards>  in  1793,  discovered  that  this  acid 
niight  be  obtained  by  sublimation.  Messrs.  Berthollef 
and  Proust  have  since  added  much  by  their  researches 
to  our  knowledge  of  the  properties  of  this  acid  ;  so  that 
it  may  be  considered  as  better  known  than  any  other 
produced  from  vegetables. 

Several  foreign  chemists  have  also  given,  T^ithin  these 
few  years,  processes  for  extracting  and  purifying  thisf 
acid ;  but  none  of  them,  except  M.  Richter's,  are  equal 
to  Scheele's.  Among  the  number  of  experiments  that  have 
been  made  on  this  subject,  there  is  one  which  J  have 
neither  seen  quoted  nor  refuted  in  the  memoirs  published 
on  the  gallic  acid. 

We  find  in  a  letter  from  M.  G.  Charles  Bartholdi  to 
M.'BerthoUet,  in  the  year  1192,  some  facts  that  were  cal- 
culated to  fix  the  attention  of  chemists. 

M.  Bartholdi  first  points  out  a  process  for  obtaining  pure 
gallic  acid ;  he  afterwards  treats  this  acid  with  metallic 
oxyds;  he  declares  that  he  has  shewn  that  all  bodies 
whicli  yield  oxygen  to  the  gallic  acid  render  it  brown ; 
that  in  these  operations  the  acid  itself,  as  it  carbonises^ 
forms,  by  a  slight  cbmbustion,  colouring  particles. 

For  this  purpose  he  boiled  some  red  oxyd  of  mercury 
for  half  an  hour  in  a  solution  of  gallic  acid,  which  ac* 
quired  a  blackish  colour.  He  found  in  the  residue  some 
fluid  mercury,  mixed  with  a  carbonaceous  potvder  ;  he 
afterwards  saturated  the  liquor  with  the  carbonates  of 
potash  and  soda.  These  salts  yielded  no  "blue  precipi- 
tate with  the  sulphate  of  iron. 

He 
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Ke  obtained  a  similar  result  with  tli^e  ostyd  of  manga- 
niese. 

Other  experiments  persuaded  M.  Bartfaoldi  that  bodies 
which  abstract  the  oxygen  from  the  gallic  acid  give  it*  a 
lighter  colour.  He  says  he  has  rendered  a  solution  of 
gallic  apid  as  colourless  as  distilled  water,  by  boiling  it 
for  some  time  with  very  pure  and  well-powdered  charcoal, 
of  which  betook  double  the  weight  of  the  acid  ;  it  re* 
maiued  clear  as  long  as  it  was  defended  from  the  influence 
of  the  atmosphere,  and  precipitated  iron  black. 

M.  Bartholdi  presumes  that  we  may  thus  accomplish 
the  destruction  of  its  astringent  property. 

I  shall  not,  at  present,  make  any  observations  on  this, 
as  it  is  necessary  that  we  should  be  acquainted  with  the 
following  experiments,  to  be  enabled  to  judge. 

Extraction  of  the  GaUic  Acid. 

There  exists  several  processes  for  extracting  this  acid 
from  nut-galls. 

Scheelc's  Process. 

Pour  six  parts  of  cold  water  upon  one  of  nut-galls, 
pounded  and  passed  through  a  coarse  sieve.  Leave  it  ia 
a  glass  vessel  for  four  days  to  macerate,  and  stir  it  fre* 
quently  ;  afterwards  filter  it,  and  expose  the  liquor  to  the 
open  air  in  the  same  vessel,  simpl}'  covered  with  blotting 
paper :  at  the  end  of  a  month  this  infusion  is  covered 
with  a  thick  mouldy  pellicle ;  no  precipitate  is  formed, 
and  it  has  no  longer  its  astringent  taste,  but  is  acid. 
Le^ve  the  liquor  at  rest  for  five  weeks  longer,  and  at  the 
end  of  that  time  a  precipitate  is  formed  two  fingers  in 
thickness,  above  which  is  a  mucous  pellicle.  Filter  the  ^ 
infusion,  expose  it  again  to  the  air,  and  after  some  months 
the  greatest  part  of  the  liquor  is  evaporated ;  collect^ 
the  precipitates^  and  pour  cold  water  on  them  y  leave  this 
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inixtore  to  settle,  and  decant  it ;  add  as  itiuch  warm 
ivater  as  is  necessary  to  dissolve  it ;  filter  it,  and  evapo-^- 
irate  it  at  a  mild  heat,  and  ydlow  crystals  are  pro- 
duced. 

BartkotdVs  Process. 

Evaporate  the  alcoholic  tincture  of  nut-galls,  dis^Iveit 
sfterwards  in  distilled  water,  and- add  sulphuric  acid  to 
thei  solution,  until  the  mixture  has  acquired  a  decided 
acid  taste ;  the  extractive  matter  falls  dbwn  in  a  fe\r 
hours;  and  the  supernatant  fluid,  being  freed  from  the 
Sulphuric  acid  by  barytes,  yields,  accordiiig  to  thi^  author^^ 
pure  gallic  acid. 

The  above  process  does  not  affdrd  this  result. 

It  is  generally  very  difficult  to  ascertain  when  all  tbd 
acid  is  separated  by  the  barytes,  since  it  combines  alsd 
l¥ith  the  gallic  acid:  After  the  evaporation  of  the  liquot 
a  bitter  matter  remains  that  retains  a  considei'able  quaiv^ 
tity  of  tannin,  and  is  incapable  of  crystallisation; 

M.  DeyeiLv*s  Process. 

This  (ihemist  has  discovered,  that  by  slowly  and  care-: 
fully  heating  pounded  nut-galls  in  a  glass  retort,  a  tde^ 
rable  quantity  c€  brilliant  and  silvery  lamellated  crystals; 
sublimed. 

M.  Richter*s  Process. 

Infuse  some  nut-galls,  reduced  to  a  fine  powder,  ift 
cold  water,  being  careful  to  shake  the  mixture  ofletr; 
After  a  short  tirue  strain  the  whole  through  a  linen  clothj 
mix  the  residues  once  again  with  water,  and  submit  it  to 
pressure ;  collect  the  liquors,  evaporate  them  by  a  very 
/  gentle  heat,  arid  a  very  brittle  blackish  brown  stibstance 
is  obtained.  This  substance,  reduced  to  a  very  fine  pow- 
der, and  digested  with  very  pure  alcohol,  produces  i 
pale:^straw  colour.     The  second  infusion  has  scarcely  any 

colour; 
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pplour ;  it  leaves  a  brown  residue,  which  is  cpmposed  of 
tannin  aJmost  perfegfly  pure.  Mix  these  two  alcoholic 
liquors,  and  distil  them  in  a  small  retort  till  only  one 
eighth  remains ;  the  liquor  becomes  nearly  solid  as  it 
cools;  pour  watier  on  it,  heat  it  slightly,  and  acle^r  and 
faintly-coloufed  solution  is  afforded. 

If  we  evaporate  tbis  solution,  we  obtain  very  small  an(| 
yery  white  prisniatic  crystals  ;  the  mother-water  also  fur- 
iiishes  more,  but  they  are  generally  slightly  cqloured ; 
however,  by  being  washed  in  water  they  become  perfectly 

Tvhite.     We  obtain,  by  this  process,  half  an  ounce  of 

• 

f         prystais  from  a  pound  of  galls  ;  these  crystals  arp  c;xceed[« 

[         ingly  light. 

i  The  processes  of  Scheele,  Messrs.  Richter,  ai^d  Detyeusc^ 

bave  afforded  the  most  advantageous  results ;  but  thejr 
differ  as  to  the  purity  of  the  acid.  The  firsit,  as  Berthollet 
tias  observed,  retains  much  tannin  ;  the  second  is  perfecdjr 
white;  and  the  third  also  contains  tannin. 

By  M.  Richter's  process  the  acid,  afl«r  it  has  been  pu- 
pfied,  is  straw-coloured.  I  have  tried,  without  success, 
to  bring  it  to  the  state  of  purky  that  he  mentions ;  and  I 
have  discovered,  tliat  by  employing  evaporation,  desic^^ 
cation,  and  subsequent  solution  in  alcohol,  a  certain 
quantity  of  acid  is  decomposed  each  time ;  so  that  the 
alcoholic  liquor,  instead  of  being  more  transparent,  be« 
comes  brown.  There  is  therefore  a  certarii  point  at  which 
it  is  necessary  to  stop,  if  we  \yish  to  preserve  the  whole  of 
the  acid,  and  its  properties.  , 

M.  Berthollet  has  attempted  to  purify  Scheele's  acid  in 
various  ways  ;  and  he  succeeded  best  by  treating  it  with 
the  oxyd  of  tin  recently  precipitated  from  its  solution  in 
an  acid.  , 

I  have  repeated  this  experiment  as  follows : 
.    After  having  separated  the  oxyd  of  muriate  of  tin  by 
^n  alkaline  base,  I  washed  it  carefully  with  boiling  water, 

and 
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jiuid  then  boiled  it  for  some  time  in  a  fresh  quantity  of 
water.  I  afterwards  treated  it  with  gallic  acid,  evapo- 
grated  il  to  the  oonsisteDce  of  thick  honey,  and  then  added 
to  it  spme  distilled  water :  the  liquor,  when  filtered,  was 
plear,  limpid,  without  taste  or  smell,  and  when  evapo- 
jrated  to  dryness  there  remained  no  product. 

Tbi^  variation  from  the  results  obtained  by  M.  Ber- 
(boUet  led  me  to  suppose  th4t  I  had  committed  some  error; 
I  therefore  iiepeated  the  experiment  in  the  following  man^ 
per,  with  the  utmost  attention, 

I  dissolved  61  grammes  of  gallic  acid  confusedly  cry^ 
tallised,  and  very  brown,  in  ^  hectogrs^mmes  of  boiling 
.  water.  I  reserved  for  comparison  a  portion  of  this  solcb^ 
tion,  and  the  remainder  was  submitted  to  ebullition,  with 
(1  gramoies  of  oxyd  of  tin,  well  washed  and  still  wet.  I 
evaporated  it  until  only  half  the  liquor  was  left,  and  then 
^dded  enough  water  to  bring  it  to  its  original  weight ;  I 
compared  them,  and  found  that  this  latter  had  lost  much 
of  its  colpur.  The  diffeiren^c;  in  the  degree  of  acidity  was 
iiardly  sensible ;  \%  still  precipitated  gelatine ;  the  preci- 
pitate was  yellow  and  bulky  ;  whilst  that  fropi  the  unpiK 
rified  liquor  was  brown,  heavy,  more  plentiful,  and  even 
united  intp  a  mass.  We  see  that  the  acid  is  as  yet  not 
decomposed;  but  I  could  not,  like  M.  BerthoUet,  obtain 
crystals  as  white  and  ptire  as  those  produced  by  subIi-« 
ination. 

Being  desirous  of  knowing  if  a  fresh  quantity  of  oxj'd 
of  tin  would  entirely  deprive  this  acid  of  tannin,  I  added 
to  the  liquor  30  grammes  of  oxyd  of  tin,  and  evaporated 
it  until  it  was  reduced  to  about  100  grammes  i  it  passed 
through  a  filter  clear  and  without  colour  ;  it  did  not  pre- 
cipitate either  sulphate  of  iron  or  gelatine,  and  I  could 
^ot  obtain. gallic  acid  from  the  evaporation. 

Thi« 
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This  experiment  proves  that  it  is  V(  r  Jit. cult  to  de- 
prive the  gallic  acid  entirely  of  tannin,  and  by  continuing 
the  action  of  the  oxyd  of  tin  the  acid  is  decomposed* 
It  is  thus,  without  doubt,  that  M.  Proust  has  pro- 
ceeded,  for  he  has  observed  in  his  memoir,  prilled  \t\  the 
Annales  de  Chimiey  tome  42,  that  the  oxyd  of  tin  he  em-» 
ploved  lo  purify  the  gallic  ucid^  produced  a  liquor  wth- 

out  either  colour  or  taste,  and  which  had  no  effect  either 

•  ■      •       . .  .  '      '  .   '        ' 

on  solutions  of  ii  dn  or  tincturp  of  turnsol. 

I  do  pot  think  that  the  methods  proposed  by  M.  Bar- 
tboldi  can   be  euiploj'cd  ;  yet,   as  be   has  neglected   to 
examine  the  products  of  his  oper^.tioas,  I  tliought  it  ne- 
cessary t(5  repeat  his  experiments,  and  to  determine  the 
nature  of  the  results  that  might  proceed  from  them.    Fof 
this  end  I  poured  a  solutioii  of  gallic  acid  upon  red  oxyd 
of  mercury  ;  it  became  immediately  brown,  and  gradually 
black  ;  the  liquor  also  acquired  a  deep  brown  colour  :  in 
'this  state  it  was  still  acid,  it  gave  a  blue  colour  to  the 
'solution  of  sulphate  of  irOri,  and  precipitated  gelatine, 
but  con  tallied  no  mercurv. 

I  boiled  this  liqudr  ui*on  a  fresh  quantity  of  oxyd  ;  it 
then  became  clear,  colourless,  and  Contained  neither  tan- 
nin nor  gallic  acid. 

One  part  of  the  oxyd  of  mercury  was  reduced ;  the 
bther  was  mixed  ^vith  concrete  phosphoric  acid;  but 
jibthing  was  sublimed  frorii  it  by  the  action  of  heat. 

If  we  use  charcoal  previously  purified  instead  of  red 
oxyd  of  mercury,  the  solution  of  gallic  acid  loses  almost 
dntirfely  its  colour  and  taste :  the  liquor  become;^  green, 
and  no  longer  precipitates  gelatine  ;  but  it  still  gives  to 
the  solution  of  sulphate  of  iron  a  violet-blue  tint.  Boiled 
with  a  fresh  quantity  of  charcoal,  the  liquid  becomes 
colourless,  and  effects  no  change  whatever  in  the  solution 
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of  gelatine  sThd  sulphate  of  iron.    When  evaporated  iO 
dryness,  there  remains  in  the  (Capsule  a  brown  matter  thai 
precipitates  the  acetate  of   lead  of  a  dirty  grey,    and   . 
nitrate  of  mercury,  and  muriate  of  tin,  yellow  j  we  may 
therefore  consider  it  as  extractive. 

These  expeHments  demonstrate  that  fhere  exists  nor 
process  besides  sublimation  for  purifying  Scheele's  galHc  ' 
acid  ;  unless  die  proportions  of  oxyd  of  tin,  employed  by 
M«  BerthoUet,  and  which  he  has  not  specified,  have 
great  tnfiuence  On  the  result.  However  the  method  of 
putifying  by  sublinoation  cannot  be  used,  if  we  wish  tl^e 
gallic  acid  to  retain  all  its  properties.  The  different  cha- 
racters that  these  acids  exhibit  support  this  assertion^ 

Comparison  of  the  crystaUistdand  sublimated  Gallic  Aeids, 

Scheele^s  crystallised  Acid. 

This  acid  gives  to  water  a  light  lenron  colour,  the  solu*  ^ 
tion  becomes  deeper  coloured  by  exposure  to  the  air ;  it 
reddens  the  tincture  of  turnsol :  lime-water  tttrns  it  blue,* 
and  an  excess  changes  it  to  a  peach-blossom  colour ;  if 
we  add  a  few  drops  of  nitric  acid,  the  liquor  beconied 
rose-coloured.  The  same  phenomena  take  place  with 
barytes. 

This  solution  assumes  a  colour  mfore  or  less  green,  with 
carbonate  of  soda ;  with  that  of  ammonia  the  colour  is 
unchanged.  It  acquires  a  deep  brown  with  caustic  pot-< 
ash  ;  and  with  ammonia,  a  reddish  brown^  ^ 

With  the  green  sulphate  of  iron,  the  colour  is  of  a 
Tiolet-blue,  which  is  constant  with  this  sulphate  ;  an  ex- 
cess makes  no  alteration. 

With  nitrate  of  mercury,  we  obtain  a  yellow  precipi**  , 
tate ;.  it  is  white  with .  acetate  of  lead  and  muriate  of 
tin. 
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Tbe  solution  of  this  acid  exhibits  no  phenomenon  what-^ 
eyer  with  oxygenated  muriatic  acid.  « 

It  forms  an  abundant  precipitate  with  gelatine. 

Tbe  same  experiments  have  been  made  on  acid  obtained 
by  M.  J{ichter's  process ;  the  result:>  were  the  same,,  with 
this.suigle  difference,    that  the  precipitate  with  gelatine 

was  triding*   . 

« 

M.  Deyeux^s  Sublimated  Acid, 

The  solution  of  this  acid  by  warm  water  emitted  an 
aromatic  odour,  and  we  perceived  a  light  oily  pellicle  on 
the  surface  of  the  J i quid. 

When  exposed  to  the  air  it  becomes  brown  ;  it  slightly 
reddens  tlie  tincture  of  turnsol ;  lime  water  gives  it  the 
coloirr  of  wine  lees,  and  an  excess  renders  it  fawn-co- 
loured  ;  we  obtain  the  latter  tint  with  barytes,  and  the 
liquor  is  iix) mediately  covered  with  an  oily  pellicle. 

Carbonate  of  ammonia  ocpasions  no  altei^ation  in  the 
^oid  li(|uor ;  carbonate  of  soda  gives  it  a  fawn  colour.     . 

Caustic  pot^^h  browns  it  considerably,  and  the  colour 
ia  clearer  with  ammonia. 
.  If  we  pour  into  this  acid  liquor  a  few  drops  of  a  solution 
of  sulphate  of  iron,  we  obtain  a  blue  colour,  which  soon 
changes  to  a  violet  blue;  yet  very  often  it  produces  a 
(jeep  green  in  place  of  the  blue,  which  is  undoubtedly, 
owing  to  some  peculiar  circumstances.  I  believe  that  this 
pKenonjenon  may  be  attributed  to  the  oxygenised  state  of 
fheiron;  for,  with  muriate  pf  iron  at  the  maxirnum^  we 
'  uniformly  obtain  a  green.  This  effect  is  less  apparent 
vith  other  acids;  the  infusion  of  gall-nuts,  made  cold, 
always  retains  its  fine  blue  colour. 

With  nitrate  of  mercury,   the  precipitate  is  blackish  ; 

that  afforded  by  acetate  of  lead  is  fawn-coloured  and  verp 

lights    ^ 
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The  sulphates  of  zinc,  copper,  and  muriate  of  tin  exr 
hibit  no  phenomena.  \ 

The  oxygenated  muriatic  acid  gives  a  brown  colour  tq 
the  solution  of  gallic  acid  ;  an  excess  discolours  the  liquor^ 
By  CQO) paring  the  difference  ih  the$  effects  of  these  acids, 
they  will  be  easily  appreciable. 

The  sublimated  acid  is  less  acid  ;  it  becomes  deccnti^ 
posed  iu  the  air ;  it  has  po  action  :on  baryt^,  carbonate 
of  ammonia  and  muriate  of  tin.  The  precipitate  ob- 
tained  from  it  l^y  nitrate  of  mercury  is  blackish  instead  of 
being  yellow  ;  that  of  acetato  of  lead  is  light  and  fawn- 
coloureJ,  instead  of  being  white  and  plentiful. 

Oxyg(Miated  muriatic  acid  giyes  ar  brown  tiqge  to  a 
clear  and  transparent  solution  of  the  sublimated  acid, 
whilst  it  causes  no  change  ia  the  colour  of  that  of  the 
crystallised  acid, 

Ii  shor^,  this  acid  does  not  give  an  uniform  colour  ^ith 
sulphate  of  iron,  neither  does  it  precipitate  gelatine. 

Although  it  is  easy  ^o  demonstrate  the  characters  th^t 
distinguish  these  two  acids,  we  cannot  so  readily  explain 
whencre  their  difference  proceeds.  M.  Berthollet  has  dis- 
covered that  Scheele!s  ^cid,  when  im purified,  contains 
^^uch  tannin  ;  and  when  purified  by  oxyd  of  tin,  it  nq 
]onger  precipitates  the  gelatine* 


TO  B?  CONCLUDED  IN  0|JR  N^XT^ 


Qn 


(     83!|     ) 

Pn  the  Preparation  of  pure  Barytes.  Bjf  M.  |Iqbiqu^T; 
From  thi$  Ani^ales  de  Chimie. 

JLn  a  note  inserted  in  N\  1S3  of  these  Anrrals,  on  thp  do* 
composition  of  acetate  of  barytes  by  means  of  soda,  M. 
Darcet  mentions,  as  a  process  more  economical  and  cer« 
jtain  than   those   hitherto  practised    for  obtaining  pufe 
barytes,  the  decomposition  of  any  barytic  salt,  and  prinr 
cipally  the  muriate,  by  a  causti^  alkali.    I  do  not  think 
Itliat  the  preference  he  gives  this  process  to  tfcat  most  ge- 
nerally  employed,    namely,     the  decomposition  of  the 
[        nitrate  by  heat,    is  well  founded.      In  considering  the 
I        matter  in  an  economical  point  of  view,    it  may   be  ob* 
}        served,  that  either  in  one  c^se  or  the  other  it  is  necessary 
at  first  to  obtain  a  soluble  salt  of  barytes  ;  that  in  the  first, 
the  liquor  employed  cannot  be  so  much  concentrated  as 
that  no  barytes  shall  remain  in  solution;  that  with  what- 
ever precaution  the  caustic  alkali  is  prepared  by  lime,  if 
it  be  only  during  the  filtration,    a  portion  of  it  is  always 
carbonated;    consequently  there  is  a  proportional  defi- ' 
ciency  in  the  bzirytes  th;it  should  be  obtained  ;    besides 
fhat,  as  it  is  necessary  to  agitate  the  liquor  during  its  prcT 
cipitation,  a  certain  quantity  of  it  is  tfiereby  carbonated ; 
I         that  the  cashing  occasions  a  certain  loss;    and,  in  short, 
that  by  a  new  solution  in  boiling  water,  It  is  still  more  car- 
bonated.   It  is  clear  that  all  these  losses  put  together  Tiill 
be  of  considerable  amount ;  while,  by  the  decomposition 
of  the  nitrate,  the  whole  of  the  barytes  it  contains  is  com- 
pletely  obtained,  which  is  nearly  half  the  weight  of  the  dry 
salt  employed  ;  besides  which,  this  operation  is  neither  so 
difficult  nor  so  expensive  when  properly  performed.     To 
succeed  well,  the  following  precautions  should  be  observed. 
Fill  a  crucible  to  nearly  two  thirds  with  dry  and  pul- 
verised nitrate ;    place  it,   provided  with  its  cover,  in  an 

ordinary 
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prdinary  furoacQ,  iincl  at  such  a  gentle  heat  as  shall  only 
larose  t^bp  saljt  tt)  melt  in  its  own  water  of  crystallisation  ; 
increase  the  fire  progr^siyely  and  with  cai"^,  as  a  const- 
^en^ble  swelling  of  the  salt  takes  pjace  towards  the 
end«  Whi^n  ^hq  mass,  which  will  then  be  of  a  pherry  red, 
ceases  to  bubble,  cover  the  crucible  with  fuel  to  the 
^epth  of  one  or  two  inches  ;  put  the  stone jon  the  furnace 
iprith  a  sbeet-iron  pipe  or  chininey  in  it ;  after  leaving  it 
thus  for  a  quarter  of  an  hour,  withdraw  the  crucible  froiQ 
the  fire,  break  it,  and  as  quick  as  po§si|)le  puj  ^l]e  barytes 
jnto  a  close-stopped  bottle, .  , 

I  have  lately  treated  by  this  process  seven  poinds  of  ni^ 
trate,  which  I  divided  ^^pd  put  into  three  ordinary  crucibles^j 
placed  ih  the  same  farnape^  with  abput  fifteen  penny- 
worth of  fqel;  in  two  hours  the  decomposition  wa9  com- 
plete^ and  I  obtained  three  ppunds  si:^  ounees  qf  barytes 
perfectly  pure.  But  it  is  necessary  to  observe  that  if  tbQ» 
barytes  i§  kept  too  long  in  the  fire  aftev  the  depompo- 
^tion  of  the  nitrate,  it  becomies  considerably  earbonatedi 
pnd  however  small  th^  portiqn  may  be,  it  is  tgtally  iir^- 
possible  by  any  h^at  that  n^ay  afterwards  be  applied  to 
deprive  it  completely  of  the  carbonic  acid.  I  am  there- 
fore of  opinion  that,  it  is  really  more  economical  to  ex- 
tract barytQs  from  the  nitrat^  by  lead,  than  by  npieans  of 
the  process  proposed  by  M.  Darcet ;  iox  even  supposing 
the  quantity  of  barytes  obtained  by  eaph  process  to  be* 
equal,  but  which  I  have  shewn  i$  not  the  case,  the  price 
of  the  potash  used  in  his  method  wpuld  alaK)st  dou))!^  tb^ 
expense  of  the  other  ;  as  to  the  purity  of  the  product, 
since  the  washings  must  be  reduced  as  much  as  possible, 
I  do  not  see  that  the  process  of  M.  Darcet  has  any  advan- 
tage in  this  respect ;  for  it  is  probable  that  the  barytes 
thus  obtained  will  retain  a  little  of  the  salt  contained  in 
the  liquor  from  which  it  has  been  precipitated  ;    and  on 
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the  contrary,  that  e^ctracted  from  the  nitrate  is  extremely 
pure,  if,  before  decQmpfosing  it,  the  precaution'  has  ben 
taken  of  git^ing  it  a  gentle  calcination,  and  of  re-disgotvifig 
It  in  water,  in  order  to  separate  a  portion  of  iron  proceed- 
fron)  the  sulphate  employed. 
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OHN  Dickinson,  of  the  parish  of  Saint  Martin  Lndgate^ 
in  the  city  of  London,  Stationer ;  for  a  certain  macbiae 
or  machinery  for  cutting  and  placing  paper* 
Dated  June  30,  1807. 

William  Bqundj  of  Ray-street,  in  the  parish  of  Saint 
Jftmes  Cterkenwell,  in  the  County  of  Middlesex,  Soitlit 
«id  Iron  Founder  ;  for  a  receiver  applicable  to  roister 
and  other  stoves,  by  which  meansLthe  cindcrsand  ashes  are 
with  cleanliness  and  safety  constantly  retjiined.;  while  the 
same  forms  an  easy  support  to  a  general  fire-screen. 
Dated  July  4,  1807. 

Apsley  Pellatt,    of  Saint  Paul's  Church  Yard,   hi 
the  city  of  London,  Glass  Manufacturer ;  for  his  improred 
method  for  admitting  light  into  the  internal   parts   q( 
«bips,  vessels^  buildings  and  other  places. 
Dated  July  7,  1807. 

Ckarles  Groll,  of  Leicester  Fields,  in  the  piiriii))  of , 
Saint  Martin j  in  the  city  of  Wefetmiintter,    for  his.dis* 
covery  of  certain  improvements  on  hiikr|)6^. 
Dated  July  13,  1807. 

JoHn  Norton,  of  Rolls  Bufildings,  Fetter-lar^e,  in  thel 
city  of  London,    Mathematical  Instrument-maker;   for 
hisimpro\ed  pump.     Dated  July  13,  1807. 

Jame» 
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jAMEft  BitAt)L£V,  of  Maid  Lane,   Soutlwark,   in  'thV 

e6unty   of  Surrev,  Iron -founder ;   for  his   new  kind  of 

iron  bat  to  be  used  in  fire-places,  for  boiliprs,. .  furnaces; 

.  hot-houses,  and  ait y  other  fire-place  where  bars  are  used. 

Dated  July  13,    1807. 

•    Gordon    Ho^^dev^  of  Oxford -street,    in  the  County 
of  Middlesex,  Saddler  ;  for  his  girth  potnme],  which  most ' 
effectually  prevents  the  saddle  from  getting  forward  upon 
,  any  description  of  horses,  however  much  nature  may; 
in  the  shape  of  the  animal,  work  against  it. 
Dated  July  20,  l807i  *      ' 

Charlls  Lucas  Birch,  of  Great  Queen-sftreet,  in  tlife 
parish  of  Saint  Giles  in  the  Fields,  in  the  county  of  Mid- 
dlesex, Coach-maker ;  for  certain  inrprovements  in  the 
construction  of  the  roofs  and  upper  quarters  of  landaus, 
landaulets,  barouche  Isindaus,  barouches,  barouchets,  ciir- 
ricles,  arid  other  carriages,  the  upper  parts  of  which  are 
made  to  fall  down.     Dated  July  21,  1807.' 

John  Phillips,  of  East  Stonehouse-,  in  the  county  of 
Devon,  Stone-mason  and  Sculptor;  for  his  method  6r 
methods  of  constructing  and  removing  offices,  counting- 
houses  and  other  rooms,  with  desks,  drawing  boards,  and  • 
other  similar  conveniences,  which  .method  or  methods 
may  also  be  applied  in  the  constructing  and  removipg 
bridges,  cottages,  sentry  boxes,  and  to  other,  purposes 
or  erections  of  a  smaller  or  larger  extend 
'  Dated  July  28,   1807* 

Joseph  Astley,  of  Borrowstounness,  in  that  part  of 
the  United  Kingdom  of  Great  Britain  and  Ireland  called 
Scotland,  Chemist ;  for  certain  improveqoents  in  the  ma-< 
nufacture  of  sal-ammoniac.    l)ated  July  23,  1807^ 


'1 


■  1 


THE 


REPERTORY 


OP 


ARTS,   MANUFACTURES, 


AKD 


AGRICULTURE. 


-■"■'■■'■        ^  >       ■  ■ '  ■ 


No.  LXIV.  SECOND  SERIES.  Sept.  1807., 


'■■« .    t 


Specification  of  the  Patent  granted  to  Antho^v  Francis 
Berte,  of  the  Parish  of  St.  Jiim^tan  in  the^West^  in  the 
City  of  London  f  Merchant;  for  Improvements  in  casting 
Printers^  Types  and  Sorts,  and  other  Articles  of  MetaL 
Commimicated  to  him  by  a  Foreigner  residing  abroad. 

Dated  April  \Sy  1S07. 

JL  0  all  to  Tvhom  these  presents  shall  coine,  &c« 
Kow  KNOW  YE,  that,  in  compliance  with  the  aaid  proviso^ 
J  the  said  Anthony  Francis  Bertc  do  hereby  declare^  that 
the  said  invention  is  described  in  manner- foUewing : 
tliat  is  to  say  :  I  do  construct  a  vessel  o(  iron.,  or  other 
fit  material  for  containing  type-metal  in  the  fusi^d  state, 
or  for  bringing  it  into  fusion  and  keeping  it  at  thp  propel 
heat  for  casting  ;  and  I  do  maka  in  the  side  or  jaidesot 
the  said  vessel ,  one  or  more  apertures,  out  of  which  thlfc 
fluid  type-metal  is  caused  or  permitted  to  flo^T  at  the  time 
of  casting.  The  operation  of  casting  is  perforroed  by  ^p* 
plyinga mould  fcnr  casting  letters  or  types,  either  singly 
Vol.  XL — Second  Series.  II  .or 
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or  more  than  one  at  the  same  time,  or  other  articles  for 
Printers'  use,  unto  one  of  the  said  apertures,  which  at 
that  instant,  by  means  of  a  cock  or  valve,  or  any  other 
well  kno^vii  similar  contrivance,  is  opened  ;  in  conse* 
quence  of  which  the  metal  suddenly  flows,  or  is  driven 
into  the  mould,    and    applies  itself  to  the  matrix   or 
matrixes  with  a  force  which  is  greater  or  less  according 
to  the  height  of  the  level  surface  of  the  type-metal  in  the 
vessel  first  before  mentioned,  or  according  to  the  magni^ 
tude  of  such  an  additional  pressure  as  may  be  applied  in 
the  manner,  or  by  the  means  hereinafter  to  be  described. 
And  I  do  farther  declare,  that  though  the  said  aper- 
ture or  apertures,    may  be  made  on  any  side  of  the 
vessel,  that  is  to  say,  at  top  or  bottom,  or  elsewhere,  yet 
I. do  give  the  preference  to  a  surface  or  face  which  shall 
be  nearly  horizontal,  so  that  the  fluid  metal  i^hall  spout 
upwards  into  the  mould ;  and  I  do  prefer,  as  the  most 
simple  and  easy  method,  that  each  aperture  shall  be  kept 
closed,  when  required  so  to  be  done,  by' a  plate  of  metal 
lying  upon  the  said  horizontal  surface,  and  well  fitted 
thereto.     And  that  I  do  make  and  fashion  the  lower  part 
of  my  mould  flat  and  true,  in  order  that  the  same  inay  be 
applied  in  like  manner,  and  slided  along  upon  the  said 
horizontal  surface.     And  that  I  do  slide  the  said  mould  by 
pushing  the  same  against  the  said  flat  plate,  until  the 
plate  shall  become  dispWed,  and  the  aperture  of  the 
mould  shall  become  directly  opposite  the  aperture  in  the 
vessel,  and  shall  accordingly  receive  its  charge  of  metal ; 
after  which  the  mould  being  again  drawn  back,  the  plate 
of  metal  by  means  of  a  weight,  or  spring,  or  other  well 
known  ^ent,  suitable  to  the  puirpose,  is  made  to  follow 
the  mould,  and  close   the  aperture  by  resuming  its  first 
situation  :  and  in  order  that  the  said  motions  and  eflects 
may  be  performed  and  produced  without  any  particular 

skUl 
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likill  or  attention  in  the  workman,  I  do  make  and  apply 
such  guides,  sliders,  stops  or  pins,  for  confining,  di- 
recting and  limiting  the  said  motions,  as  will  be  svif- 
^ciently  obvious  and  intelligible  as  to  their  construction 
to  artists  employed  in  works  of  that  nature :  but  that  ia 
Buch  other  construction  of  the  apparatus  herein  before 
described  as  may  not  require  or  admit  of  tiie  said  sliding 
plate  for  closing  and  opening  the  said  aperture,  I  do 
apply  my  mould  unto  the  said  aperture,  either  by  sliding 
the  same  to  its  place,,  as  aforesaid,  or  by  any  other  me- 
thod of  opposition :  and  moreover,  in  order  that  the 
said  fluid  metal  may  rise  with  sufficient  force  into  the 
mould,  I  do  ill  general  (except  as  herein  after  mentioned) 
make  my  vessel  of  such  a  figure^  as  that  the  quantity  of 
type-metal  intended  to  ^e  contained  therein  at  any  one 
time  shall  have  its  upper  surface  sufficiently  high  above 
the  level  of  the  aperture  or  apertnres  before  mentioned. 
And  that  I  do  in  preference,  for  the  said  purposes  herein 
before  mentioned,  form  my  vessel  of  tlie  figure  of  a  box 
or  closed  receptacle,  having  a  pipe  or  tube  rising  out  of 
the  same,  so  that  the  pressure  afforded  by  the  statical 
action  of  the  metal  in  the  said  pipe  or  tube  shall  pro- 
duce the  desired  effect  at  the  aperture  or  place  of  casting; 
or  otherwise  I  produce,  or  increase  the  said  pressure  iti 
such  vessel,  by  the  statical  action  of  water,  or  any  other 
fluids  which  may  be  used,  (by  the  well  known  means  to 
compress  a  body  of  air),  against  the  surface  of  the  type^ 
metal,  for  the  purposes  aforesaid. 

And  I  do  farther  declare,  that  one  other  of  my  im* 
provements  in  casting,  as  aforesaid;  doth  consist  hi 
onaking  the  said  vessel  in  which  th^  metal  is  to  be  kept  ia 
a  melted  state,  ready  for  use,  close  on  all  sides^  except  at 
the  aperture  or  place  out  of  which  it  i^  intended  that  the 
9aid  Dietal  shall  flow^  and  alsd  at  another  larger  apierture, 

}ji  :;  terminating 
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termhutin^  upwards  in  a  tube,^  pipe^  pr  prismatic  c^;^ 
vhy,  into  which  1  fit  a  metallic  plug  or  piston,  sufficiently 
well  ficted  to  ipove  up  and  down  with  ffbcility  therein, 
withoiU  suffering  any  pietal  to  issue- put  between  the  parts, 
in  their  relative  motion.  And  I  do  make  use  of  the  said 
plii^  or  pist;on  to  produce  the  extrusion  of  the  loeltod 
metal,  through  the  .aperture  before  described,  into  the. 
mould,  when  applied  thereto  \  for  which  purpose  I  dc^ 
give  a  strqke,  or  ^pply  a  suitaUe  pressure  to  the  saicl 
plug  or  piston ;  or  I  do  permit  the  said  plug  or  piston 
to  descend  by  its  own  weight  in  the  said  tube,  p,ipe  or. 
prisDoatic  cayity,  so  as  to  strike  the  surface  of  the  nieltedt 
metal,  and  impel  the  same  into  the  mould*  A^d  in  every 
case  or'  construction  wherein  tl^^  said  plug  or  piston 
shall  be  applied  and  used,  it  will  not  be^  Q^edful  or  pro- 
per to  close  the  aperture  to  which  the  mould  is  to  be  ap* 
plied  as  aforesaid  by  a  CAck,  valve^  plate  ^r  other  <;oi\« 
trivaiice  ;  but,  instead  thereof,  I  do  sq  regulate  the  cjuan* 
tity  of  my  meta\,  or  thq  position^  pf  the  parts  of  my  aj^ 
paratus,  that  the  surface  of  the  fused  metal  shall  be  aq- 
curately,  or  \'ery  nearly,  at  the  upper  part  or  opening  ^f 

•    .  •  .    '  '  •  * 

the  said  aperture  beneath  the  mould : .  and  the.  said 
machines,  consisl;ing  of  vessels  so  fitted  up,  together  wi(;h 
the  moulds^  and  other  parts  respectively  as  before  de- 
scribed, may  be  used  by  one  or  more  workmen  tocaj^t 
letters  and  sorts,  at  the  same  ^ime,  from  the  same  moss  i>f 
m£!tal;  but  in  case  difierent  metallic  mixtures  should  be 
required  to  be  used,  op  in  case  local  circumstances  should 
2;cnd^  rt  needful  tha.^  the  workmen  should  be  copsiderably 
distant  fro^i  each  other,  recourse  must  then  be  had  to  ..a 
.:t)uiuber  ot;  distinct  aJid  .separate  mac)iines  of,  my- said 

;4i>Yd»ti^n.  Anck  I  ^thejr^decJare  thsut  pne  othier  of  my 
mijt^oy^pii^U   ini  casting,  a^  ^j^osaid.  dptb  consist    in 

^ |)ii^kiQg  tb^  bo4y/9i(.t{^  ]|p9)iildj  (in.  wbifb  the.  letter  or 
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types  are  to  be  casit)  of  four  adjustable  pieces  instead 
of  two,  as  hatl|  heretofore  been  done  \  ^acb  of  which  5ai4 
four  pieces  hath  tvro  external  plain  faces  inclined  to 
frach  other  in  the  precise  angle  of  a  sqnare  or  right 
angie,  sq  that  alt  the  four  convex  pieces,  wjien  put  tog&. 
th^r  with  their  angular  edged  io  the  same  line,  will  fit, 
apd  leave  no  cavity ;  but,  when  the  several  pieces  are 
slidecl  upon  each  qther  face  to  face  at  right  angles  to  the 
middle  line,  ox  edges  upon  every  one  of  the  touching 
faces,  a  scjuare  or  rectangular  cavity  will  \>e  left,  which ^ 
instead  of  being  adjustable  in  one  direction  only,  cai\  be 
.made  of  any  required  dimensions  so  as  to  admit  of 
changes  in  the  width  as  well  as  the  thickness  of  the  body 
of  the  fetter;  and  when  the  desired  adjustment  hath  been 
xnadej  the  plates  may  be  fastened  together  in  pairs,  and 
used  like  the  common  moulds.  And  farther  I  do,  when 
required,  make  my  moulds  without  nicks  or  notches,  or 
such  parts  as  shall  produce  nicks  or  notches,  in  the  shank 
of  the  letter;  and  I  do  strikeout  or  ex  pd  the  cast  letter 
from  the  mould,  by  a  punch,  or  proper  tool,  withpulf 
<>pening  the  mould,  as  is  usually  done. 

And  I  do  farther  declare.,  that  moulds  so  iniproved  as  . 
herein  before  described  may  be  used  along  with  any  other 
improvements  in  casting,    which  are  hei;ein  before' de- 
scribed  and  speciBed,  as  the  ^id  improved  moulds  may 
be  used  and  applied  for  casting  in  the  common  way«  . . 

'  la  witness  wl^reof.  &c. 
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Specjfiqrtion  of  the  Patent  granted  to  Ralph  Wedgwooi>^ 
0f  ChaHeS'Streetj  Hampsiead  Road^  in  the  Pansh  of 
St.  Pancras^  in  the  County  of  Middlesex ,  Gentlewan; 
Joran  Apparatus  for  prcducing  Duplicates  of  Writings^ 

Dated  October  7^  1806. 

JL  O  all  to  whom  these  presents  shall  come,  &c« 
iRovt  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  tfie  said  Ralph  Wedgwood  do  hereby  declare,  that  the 
nature  of  my  said  invention,  and  in  what  manner  the  same 
Btohe  performed,  is  as  follows. 

111  writing  by  tliis  mode,  I  make  use  of  a  prepared 
paper  which  1  call  duplicate  paper.  This  is  made  hj 
thinly  smearing  over  any  kind  of  thin  paper  with  any 
kind  of  oil,  preferring  those  kinds  of  oil  which  are  least 
liable  to  oxygenizement,  or  to  be  evaporated  by  heat. 

The  ink  made  usse  of  in  this  mode  of  writing  consists 
of  carbon,  or  any  other  colouring  substance,  and  fineTy 
levigated  in  any  kind  of  oil.  This  ink  is  to  be  evenly 
spread  on  leaves  of  thin  paper  or  any  other  thin  sub* 
stance,  after  which  it  should  remain  for  five  or  six  weeks, 
or  any  shorter  period,  betwixt  sheets  of  absorbent  or  blot- 
ting pap^,  after  which  it  is  fit  for  use  ;  this  I  call  carbo* 
Dated  paper :  or  any.  colouring  matter  of  any  kind,  and  in 
"tLXky  otl>er  medium  or  vehicle,  maybe  used,  provided  that 
medium  he  such  as  will  udmit  of  the  colouring  matter 
being  tnmsferred  to  the  dupHcate  and  writing  paper. 
Some  colouring  substances  may  likewise  be  used  without 
any  medium  or  vehicle. 

The  pens  or  styles  used  are  made  of  agate,  ground  and 
polished  to  a  smooth  round  point.  These  are  set  in  metal 
sockets,  or  sockets  of  any  other  substance  \  any  hard  sub« 
stance  m^y  be  substituted  for  the  agate. 

To 
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To  wrke  singly  in  this  mode,  I  lay  « leaf  of  this  carbo- 
nated paper  upon  a  smooth  tablet  of  metal  or  any  other 
smooth  substance ;  and  over  that  I  lay  a  leaf  of  duplicate  , 
paper:  upon  these  I  write  with  the  style,  the  pressure  used 
causing  a  transfer  of  the  carbon  to  be  made  upon  the 
under  side  of  the  duplicate  paper,  which  being  transpa* 
rent,  instantly  appears  through  as  if  written  upon  the 
paper. 

To  write  double,  I  lay  first  a  leaf  of  writing  paper 
upon  the  tablet,  second  a  leaf  of  carbonated  paper  upom 
that,,  third,  upon  both,  a  leaf  of  duplicate  paper,  juid 
upQR  the  papers  so  disposed  I  write  with  the  style.  The 
eifect  produced  is  a  double  transfer  of  the  carbon  from 
the  carbonated  paper,  that  on  the  lower  surface  thereof 
to  the  letter-paper  beneath  it,  and  that  from  the  upper 
surface  thereof  to  the  under  surface  of  the  duplicate  paper 
above  it :  if  desired,  the  tablet  may  be  left  out ;  yet  the 
impression  is  always  much  stronger  with  it.  Duplicates 
m^y  also  be  formed,  by  substituting  any  thin  paper  &r 
the  duplicate  paper,  and  writing  thereon  with  any  hard 
substance  which  will  leave  a  trace  behind  it,  or  by  using 
such  papers  as  admit  of  a  ready  absorption  of  the  colour* 
ing  matter  beneath* 

To  make  a  further  iiicrease  of  writings  from  an  original 
one,  I  use  a  set  of  types  and  a  type  tablet;  and  fbr^lKxrten* 
iug  the  band-writing  (iie  types  can  be  reduced  to  ooe 
figure,  namely,  a  point;  but  more  figures  may  be  used 
if  seen  convenient.  These  convey  the  idea  of  any  letter  by 
the  position  in  which  they  may  be  placed  in  a  square  or 
other  formed  figure,  printed  or  otherwise  marked  OQ  the 
writing  paper,  which  square  1  call  the  basis  of  the  letters, 
and  the  paper  character-paper.  The  precise  shape  aud 
size  thereof  is  not  of  importauce,  but  may  be  varied  sfiL 
pleasure. 

Tli0 
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The  t^es  eonsiM:  of  soiall  tubes  of  metal,  or  aiiy  othet 
fiiaterial,  round  or  any  other  shape.;  and  on  thp.t  -end 
which  is  to  givfe  the  form  of  the  letteh  may  be  eithe$  a  ' 
Iround  point,  or  any  other  sim{)Ie  mark  or  mafk$,  as  ma/ 
he  thought  most  conrenient.  The  types  are  of  the  same 
thickness  from  end  to  end  or  otbervisb,  as  it  is  fotmd  om)^ 
convenient. 

,  The  type  tablet  consists  6f  a  piece  of  flat  metal  or  anjr 
btlierniaterial,   and  of  any  diniensidns,  perforated  with 
holes  or  sockets  to  fit  the  typ^s ;  on  the  top  of  the  type 
tablet  is  engraved,  ot*  otherwise  matted,  squares  corre- 
sponding with  those  upon  the  character-paper  on  which  it 
is  intended  to  write  or  print.     To  prevent  the  accidiHital 
shifting  of  the  types  in  their  sockets,  they  are  rubbed 
with  a  little  bees- wax  softened  with  oil  or  any  concrete 
fatty  substance.    To  prevent  the  types  passing  ttirough 
the  sockets  of  the  type  tablet  in  the  act  of  writing,  there 
is  a  plate  of  metal  or  any  other  hard  substance  of  equal 
size  of  the  type  tablet  fixed  at  the  bottom  of  it,  so  that 
it  will  admit  of  the  types  being  pressed  to  any  given 
distance  tlirough  the  socktits  t)f  the  type  tablet  found  most 
convenient,  at  which  place  they  are  thereby  stopped.  ' 

In  order  to  fix  the  types  previous  to  taking  off  impres- 
sions, melted  lead  or  airy  other  substance  may  be  run 
into  the  tops  of  those  sockets  which  are  vacated  by  the 
dept-ession  of  the  tj'pes  which  have  been  used  for  the 
composition  of  any  work.  The  lead  uniting  the  whole, 
this  I  call  a  stereo-typed  tablet.  This  stereo-typed  tablet 
may  be  used  the  same  as  any  other  type  in  the  common 
'  mode  of  printing,  and  with  a  common  press  ;  observing 
always,  in  printing,  to  place  the  character  paper,  so  that 
the  squares  thereof  and  those  of  the  type  tablet  shall  pcr- 
'  fectly  correspond,  and  meet  line  for  linfc  when  pressed 
upon  each  other.  , 
-  Or, 
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Or,  leaves  of  thin  character-paper  and  carbonated  pa« 
))ei^  TDky  be  laid  alternately  upon  each  other,  and  upoti  ' 
this  the  stereo-typed    tablet  is  pressed  in   any  manner 
found  most  convenient ;  by  this  means  with  a  single  pres« 
sure  a  multiplicity  of  impressions  are  formed  at  once. 

To  write  with  the  new  characters,  I  take  one,  two,  or 
even  six  layers  of  duplicate  paper,  on  which  is  stamped  or 
printed  the  basis  of  the  letters  ;  betwixt  every  two  leaves 
I  lay  a  leaf  of  carbonated  paper,  and  over  all  I  lay  the  > 
type  tablet,  each  square  of  which  must  be  exactly  over 
the  squares  or  figures  in  the  character-paper  so  arranged^ 
and  when  thus  laid,  with  the  point  of  metal  or  other  hard 
pointed  style,  I  press  down  each  type  which  I  may  re- 
quire to  forcd  a  word,  from  wliich  act  six  copies  are  pro- 
duced on  the  papers  underneath  ;  and  when  the  types  are 
fixed  as  before  directed  with  lead,  a  stereo-typed  tablet 
is  formed,  fron>  which  other  impiressions  may  be  printed 
in  any  quantity. 

After  melting  out  the  lead,  the  types  may  be  all  re- 
placed in  their  respective  sockets,  by  gently  pressing  on 
their  points  a  metal  or  wooden  tablet  whicii  will  cover 
the  whole  of  them  at  once.  The  type  tablet  is  then  ready 
for  the  composition  of  a  second  page  *of  any  work  to  be 
printed  therewith.    In  witness  whereof,  &c. 


Observations  by  i  he  Patentee. 

This  invention  combines  the  advantages  of  making  se- 
veral fac-similes  of  writipgs  or  drawings  at  the  same  time 
by  a  single  pen  or  style,  which  requires  no  repair,  and 
with  ink  which  is  proof  against  those  chemical  agents 
which  destroy  common  ink. 

Independent  of  copviuj?,  this  machinery  saves  time«  is 
perfectly  simple,  and  adapted  for  ail  climates.  It  may  go 
in  the  pocket,  and  in  that  form  weiglis  only  three  ounce.^, 
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Specification  of  the  Patent  granted  to  RiCHAliD  Lo$lent2| 
late  of  Great  PortlandrStreety  in  the  County  of  Middlesex^ 
but  now  of  Brook  Green,  near  Hammersmdth,  in  thu 
sdid  County  J  Esguire ;  for  certain  Imentims  (commu^ 
nicated  to  him  by  Foreigners  residing  abroad  J  of  diffident 
Machines  or  Instruments^  one  qf  which  will  produce  i»- 
stantaneous  Light,  and  the  other  instantancoUfS  Fire. 

Dated  February  5>  1807. 


With  a  Plate. 


To 


all  to  whom  these  presents  shall  come,  &e. 
Now  KNOW  Y£,  that  I  the  said  Riciiard  Lorent2,  in  coidh 
pliance  with  the  said  proviso,  do  hereby  declare  that  the 
nature  of  my  said  inventions,  and  the  manner  in  which 
the  same  are  to  be  perforated,  are  particularly  described 
as  followeth ;  that  is  to  say  : 

In  the  drawings  hereunto  annexed  (Plate  X.]^,  Figrs.  1 
i^nd  2  represent  front  and  side  views  of  my  said  macbitie 
or  instrument  for  producing  instantaneous  light ;  andFig,  3 
exhibits  a  vertical  section  or  view  of  the  inside  of  the  said 
machine  ;  and  Fig.  4  exhibits  the  same  internal  parts  seea 
from  above ;  and  Fig«  5  shews  the  shaded  plan  of  an 
electrophore,  being  part  of  the  said  machine ;  and  Fig.  6 
shews  a  tube  of  communication  for  infiammable  air  or  hy- 
drogen gas,  being  also  part  of  the  same ;  and  in  all  the 
said  drawings  or  figures,  the  dimensions  are  laid  down 
from  one  and  the  same  scale  (which  may  ni^verthdiesv  be 
Taried,  if  thought  fit),  and  the  same  parts  are  every  wbooe 
denoted  by  the  same  letters  of  the  alphabet. 

And  farther,  as  to  Figures  7  and  8,  the  said  Fig.  7  re« 
presents  my  said  machine  or  instrument  for  producing  iih 
stantaneoDs  fire  ;  and  Fig.  8  is  a  seetion  thereof,  in  which 
the  structure  of  the.  interior  parts*  is  manifest.   , 

The  outline  AAAECDFB,  Fig.  3,  represents 
Z,  vessel,  box  or  receptacle  of  tin  or  otbej  St  metal  or 
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iMtfrifi'  <^ea ,  at  top  A  B|  but  having  the  lower  part» 
amounting  to  nearly  half  its  capacity^  closed  by  a 
plate  or  partition  £  F^  except  with  regard  to  a  fixed 
tube  or  jHpe  Kf,  cooimimicating  firom  the  upper  part 
of  the  sud  incloaed  space^  and  with  regard  to  another 
fixed  tube  or  pipe  F  D,  communicating  with  lower  part 
of  said  inclosed  space,  and  used  for  the  purpose  of  ad- 
Biitting  a  moveable  pipe  H  1 1.  In  the  upper  or  c^n 
^mpartitient  of  the  said  vessel/  boK  or  receptacle,  I 
l^aco  a  vessel  or , bottle  G,  in  which  hydrogen  is  to  be 
developed  or  produced,  and  conducted  from  thence 
ihrougfa  the  tube  H  1 1,  which  for  that  purpose  is  pro- 
vided with  a  perforated  stopped  piece  at  U,  (see  Figures  4 
imd  6,)  into  the  lower  compartment  at  D,  Fig.  3,  through 
It  ttde  bole  in  th^^fixed  tube  or  pipe  F  D.  L  represents 
#  cock  turofsd  by  the  handle  or  axis  Y,  for  convey ii^  the 
liydrogen  through  a  small  nozzle  or  adjutage  M,  to  n 
candlo  or  other  ooiyibustible  matter  at  N.  T  T  is  the 
resinous  plate  of  an  electrophore,  placed  in  a  drawer  or 
isell  well  secured  from  humidity  or  dust  which  might 
come  from  the  external  ^r  or  otherwise  ;  Q.Q  k  the  mo- 
talltp  plate  thereof  (see  also  Fig.  5)  which  can  be  raised 
or  depressed  by  a  wire  at  P,  while  its  due  portions  are 
regulated  and  governed  by  the  insulating  arm  R,  move- 
able on  the  joint  or  axis  S.  At  O  the  upper  end  of  the  wire 
P  O  is  hooked  upon  or  fixed  to  an  insulated  knob  of  meta^ 
atthejextremity  of  an'  ^rm  proceeding  from  the  axis  of 
the  cock  L,  so  that,  when  O  is  sufl^ciently  raised,  the  knob 
is  stopped  by  M»  to  which  it  previously  gives  the  electric 
spark. 

The  operation  or  effect  of  my  said' machine. or  in* 
strumeot  may  b^  easily  understood  from  the  structure 
^nd  position  of  the  said  parts  thereof.  I  pour  water  into 
the  upper  cosdpartment  nearly  to  fullness^  or  as  ceqtiiredy 
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the  cock  L  being  shut,  and  in  these  circumstances  very 
little  of  the  water  can  descend  into  the  lower  compart* 
ment  through  F  D-^  because  the  elasticity  of  the  common 
air  naturally  included  in  the  said  last-mentioned  compart* 
ment  opposes  its  introduction.     I  then  take  off  the  ad-* 
jutage    M,  and   open  the  cock  L,    in   consequence  of 
which  the  included  air  escapes  ftirough   K^  while  the 
water  descends  through  F  I>,  and  fills  the  lower  comparts 
ment.     In  the  next  place  I  put  zinc  and  diluted  iQuriatie 
acid,  or  such  other  well  known  and  fit  materials  as  will 
afford  hydrogen,  into  the  vessel  G,  and  after  a  short  time 
I  apply  the  tube  H  1 1  in  its  place,  and  the  hydrogen  de- 
scends through  the  said  tube,  and  fills' the  lower  compart- 
ment more  or  less,  while  a  correspondent  bulk  of  water 
is  forced  up  the  inte^^stice  of  the  tube  F  D  into  the  upper 
compartment,  where,  by  the  action  of  its  gravity,  it  com- 
presses the  hydrogen  and  gives  it  a  tendency  to  escape 
with  considerable  velocity  through  K  L  M,  whenever  thfe 
cock  shall  or  may  be  opened.     In  this  state,  after  the 
electrophore  hath  been  excited ,  the  machine  or  instrif- 
ment  will  be  r^ady  for  lise  ;  and  whenever  by  means  of  a 
bandle  or  arm  or  other  communication  put  on  or  applied 
at  V  the  cock  is  opened,  a  stream  of  hydrogen  gas  rushes 
forth,  .and  strikes  the  wick  of  the  candle,  but  nearly  at 
the  same  instant  the  electric  spark  from  O  sets  fire  to  tlie 
said  gas,  and  converts  it  into  a  jet  of  flame  which  lights 
the  candle ;  and  the  same  effect  may  be  repeatedly  and 
for  many  weeks  produced  by  ons  charge  and  excitement 
of  the  said  machine  or  instrument,  in  the  manner  herein- 
before described. 

Fig.  8  shews  the  construction  of  my  machine  or  in- 
strument for  producing  instantaneous  fire,  a  represeuts 
the  cap  or  head  of  a  staffer  stick,  having  therein  a  cavity 
or  spape  for  containing  the  prepared  fungus  known  by  the 

name 


-«?.  7. 


J5y.  g. 


J^.  6. 


-% 


<t 


K 


\- 


« 

\ 


M' 


Patent  for  afioatmg  IwBaw  Buoy.  25S 

flame  of  German  tinder,  or  for  containing  common  tinder 
of  rags  or  any  other  very  combustible  substance,  c  is  the 
outer  end  of  the  rod  of  a  syringe,  which  M^orks  by  a  piston 
in'  the  upper  part  of  the  staff,  and  by  a  stroke  of  about 
twelve  inches  forces  the  common  air  with  great  velocity, 
and  in  an  highly  condensed  state,  through  a  small  aperture 
against  the  combustible  matter  included  in  the  head  a^ 
which  is  well  screwed  on  against  a  shoulder  or  face, 
armed  wit}i  a  collar  of  leathers ;  b  is  the  hole  for  admitting 
common  air  when  the  piston  is  drawn  quite  back.  The 
manner  of  working  consists  simply  in  pressing  the  end  of 
the  rod  of  the .  charged  syringe  strongly  against  the 
ground,  so  as  to  drive  the.  air  suddenly  on  the  tinder  ;  and 
the  C3,p  a  being  without  loss  of  time  unscrewed,  the 
tinder  is  found  to  be  on  fire 
In  witness  whereof,  &c. 


specification  of  the  Patent  granted  to  James  Peache,  of 
Cuper*s  Bridge y  Lambeth,  in  the  County  of  Surrey ;  far 
a  floating  hollow  Buoy  on  a  new  Construction j  for  sup- 
porting Mooring  Chains,   Cables,  Ropes,  i(c. 

Dated  April  8,  1807. 

A  O  all  to  whom  these  presents  shall  come,  &c^ 
Now  KNOW  YE,  that,  in  compliance  with  the  said  proviso, 
I  the  said  James  Peache  do  hereby  declare  that  niy  said 
invention,  and  the  manner  in  which  the  same  is  to  be 
carried  into  effect  and  practice,  are  described  as  follow- 
etb  ;  that  is  to  say  :  I  construct  my  said  buoy  out  of  pieces 
of  wood  longitudinally  applied  to  each  other,  after  the 
manner  of  staves ;  but,  instead  of  making  the  joints  to 
consist  of  flat  surfaces  evenly  t>r  squarely  applied  to  or 
against  each,  other,  I  -do  rabbit  the  same  together  by 
piaking  the  half  thickness  of  each  piece  to  overlap  the 

other ; 


other ;  and  I  do  tar  the  faces  which  are  ^to  be  applied  i% 
ez^ch  other  ^  and  upod  one  of  the  said  faces  I  do  apply  « 
thin  covering  of  beaten  hair,  such  as  isiised  by  plasterers^ 
or  of  woo]  or  flax,  or  any  other  fibrous  matter  |  an4 
upon  the  said  hair,  wool,  fiax,  or  other  fibrous  ihatt&r,  i 
jipply  or  smear  in  the  hot  and  melted  state  9,  coat  6f  1^ 
mixture  of  pitch  and  tar;  and  iknoiediately  ^ibereafter  { 
do  put  the  said  joints  together^  and  secure  the  saghe  by 
nails  or  screws,  or  pins,  or  pegs,  dr  bolts,  and  by  hoops 
suitably  enVeloping  the  whole.  And,  farther,  I  do  pat 
in  the  heads  of  my  :^aid  buoy  by  rabbiting  the  same  in 
and  with  the  staves  or  side  pieces  thereof;  and  I  do  make 
good  the  fitting  by  several  steps  or  successive  faceia  in  the 
joint,  between  which  I  apply  tar  and  hair,  Wool,  ilax^  or 
other  fibrous  matter,  and  pitch  in  the  inanner  already  de- 
scribed ;  an  J,  fer  greater  security,  I  do  in  soq^e  ca^es  put 
in  and  fix  two  or  more  additional  heads  within  th^ 
external  heads.  And,  farther,  \  do,  in  constructing  and 
making  my  said  buoy,  place  and  fix  therein  a  trunk  or 
tube,  or  perforated  piece,  so  that  the  same  shall  nqt  oc- 
casion-or  allow  the  water  to  enter  the  sjiid  buoy  without ; 
but  that  a  passage  or  opening  shall  nevertljele^  remain, 
through  which  the  chain,  or  rope,  or  cable  used  for  moor- 
ing, shall  and  may  be  passed,  and  remain  and  continue 
to  be  moveable  therein,  in  the  saipe  ipanner  as  is  done 
with  regard  to  the  small  and  imperfect  buoys  which  arc 
made  out  of  single  and  solid  pieces  of  wood.  And  I  do 
make  and  put  together,  and  fix,  the  said  trunk,  tube  of 
perforated  piece,  by  rabbited  joints  put  together  and  se- 
cured as  aforesaid,  as  well  with  regard  to  the  parts 
thereof,  a$  \v it h  regard  to  the  places  at  which  the  said 
trunk,  tube,  or  perforated  piece  may  be  applied  to,  and 
cotinected  with,  the  parts  of  the  said  buoy.  And,  mxxt^ 
oyer/  I  do  placed  and  fix  the  said  trunks  tub#^  or  perfo- 
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hited  piece,  in  any  convenient  direction,  position  or 
situation  within  the  said  buoy  ;  and  in  some  cases, 
wherein  the  same  may  be  found  convenient  or  useful,  I 
do  place  and  fix  as  aforesaid  two  or  more  such  trunks, 
tabes  or  perforated  pieces  within  the  said  buoy,  instead 
of  a  single  one.  And,  lastly,  I  do  declare  that  my  said 
buoy  may  be  made,  framed  and  put  together,  of  any 
convenient  and  suitable  figure  ;  but  that,  in  general,  the 
cylindrical  or  prismical,  or  conical  pyramidal  figures,  are 
to  be  preferred  ;  and  that,  when  the  cross  section  of  the 
figure  is  not  circular,  the  number  of  sides  which  in  prac- 
tice I  do  prefer  is  eight. 
In  witness  whereof,  &.c. 

Specification  of  the  Patent  granted  to  John  Roebuck,  of 
W^^fTcn^streetj  in  the  Parish  of  St.  Pancras^.  in  the 
County  of  Middlesex j  Civil  Engineer^  for  certain  Im^ 
frevemevSs  in  a  Machine  called  the  Caledonian  Balance. 

Dated  May  14,  1807.  , 

With  an  Engraving. 

X  O  aU  to  whom  these  presents  shall  come,  ^c. 
JJqw  know  ye,  that  in  compliance  with  the  said  pro- 
viso, I  the  said  Jqhn  Roebuck  do  hereby  declare,  that 
the  nature  of  my  said  invention,  ^nd  the  manner  in  which 
the  same  is  to  be  carried  into  effect  and  practice,  are  de- 
scribed in  the  following  m^inner  ;  that  is  to  say  :  The 
Caledonian  balance  or  instrument  itself,  upon  and  wher^tin 
my  S!^id  improvements  are  made,  doth  consist  of  the  foU 
lowing  parts,  "which  are  represented  and  connected  in 
the  annexed  drawiqg  or  section,  (see  Fig.  1,  Plate  XI.) 
namely :  Fir^t,  a  base  or  platform  M  N,  upon  which  a 
column  or  pillar  C  doth  stand,  and  is  fixed  for  the  pur- 
pose 


S56  PataAtfor  a*  Caledonian  Balance.  * 

I 

pose  of  supporting  the  fulcrum  of  an  equibrachial  beam 
or  balance  A  B^  and  upon  which  said  base  or  platform 
two  other  columns  or  pillars  D  do  stand,  and  are  fixed 
for  the  purpose  of  supporting  an  horizontal  cross  axis, 
having  at  each  of  its  extremities  ^n  arm  D  E^  of  the  same 
length  as  another  arm  D  F,  proceeding  from  the  middle 
of  the  said  cross  axis,  and  connected  with  A,  by  a  wire  of 
rod,  which  leaves  full  liberty  of  action  or  play  in  the  said 
axis  at  D,  and  fulcrum  at  C.  And  secondly^  a  triangular 
piece  or  moveable  platform  O  P,  suspended  or  supported 
by  three  wires,  which  are  hooked  into  loops  or  eyes  in 
O  P,  and  do  hang  freely  from  the  extremity  B  of  the 
lever  or  balance  A  B,  and  from  the  two  extremities  £  of 
the  arms  which  proceed  from  the  ends  of  the  cross 
axis  supported  by  the  columns  D.  And  thirdly,  a  table 
or  upper  platform  I  K  secured,  framed,  fixed  and 
supported  upon,  with,  into  and  by  the  triangular  plat* 
form  O  P,  by  means  of  columns  Q.  and  R,  or  other- 
wise. And  fourthly,  an  arm  D  S  proceeding  from  the 
middle  of  the  ci;oss  axis  supported  at  D,  which  said  arm, 
being  divided,  may  be  depressed  or  acted  upon  by  a 
weight  G,  in  the  same  manner  as  the  arm  of  the  common 
steel-yard. 

And  the  manner  in  which  the  said  Caledonian  balance 
doth  produce  its  effect  as  follows  :  When  any  weight  L 
is  laid  upon  the  table,  the  pressure  thereof  is  communi- 
cated to  the  platform  O  P,  which  acting  upon  the  points 
B  and  E  E,  tends  to  depress  B,  and  to  suffer  A  to  rise,  in 
such  a  manner,  that  the  table  will  (if  it  be  nlov^d  at  all) 
rise  without  any  tilt  or  totter,  or  side  motibn,  and  will 
constantly  remain  parallel  to  its  first  situation.  '  And  at 
the  same  time  the  extremity  S  of  the  steel-yard  lever 
will  tend  to  rise,  and  the  motions  here  mentioned  will 
actually  take  place,  unless  a  re-action,  such  as  that  of  the 

weight 
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freight  G,  be  applied  to  prevent  it ;  but  the  weights  G 
and  L  wiH  be  in  equtlibrio'  ff  their  quantities  be  respec- 
tively as  the  lengths  ED  ahrf  D  G.     And  hence  it  fol- 
lowsy  that  a  ^mall  weight  may  in  this  instrument  be  made 
to  indicate  the  quantity  of  a  larger;  and  conversely  a 
large  weight  will  make  the  quantity  of  a  smaller,  if  the 
same  be  placed  or  applied  upon  (5r  unto  the  said  table 
I K,  and  lever  D  S ;  the  reasons  of  which  are  too  femiliar 
(o  laeefaanical  men  to  be  requisite  to  be  here  given. 
And  I  do  farther  declare,  that  I  have  hereinbefore  de-' 
scribed  the  said  instruo^nt  or  Caledonian   balance,    in 
order  that  'my  said  improvements  may  be  more  clearly 
imderstood  ;  and  also,  that  my  said  improvements  are  as 
follows :  First,  I  do  place  and  fix  a  weight  or  load  H  be* 
neath  the  cross  axis  near  the  middle  thereof,  by  means  of 
which  I  render  the  tendency  to  equilibrium  in  the  hori* 
zontol  position  more  smart,  speedy,  and  effectual,  and  I 
obtain  an  indication  of  the  precise  result  more  conveni- 
ently^ readily  and  accurately,   th<an  could  otherwise  have 
been  had.     Secondly,  I  do  in  SOme  constructions,  and 
for  purposes  in  which  the  same  m^y  be  preferred,  reject 
the  arm  D  S,  and  apply  a  spring  beneath  F,  which,  by 
acting  downwards,  doth  by  means  of  a  graduation  afford 
an  indication  of  the  load  upon  I K,  without  requiring  any 
weight,  such  as  G,  at  all.     Or,  thirdly,  instead  of  D  S 
and  the  weight  G^  I  do  place  my  weight  H  by  an  arm 
forming  a  greater  angle  with   D  E  than  a  right  angle  or 
ninety  degrees,  by  means  of  which,  upon  the  principle 
of  the  bended  lever^  the  re-action  will  be  greater  the  lower 
the  table  descends  ;  and  there  will  be  positions  of  equill- 
i^rium  for  different  weights  afforded  by  the  descent  of  the 
said  table  and  the  rise  of  H,  which  I  do  severally  indicate 
by  graduations  on  a  circular  arc  formed  by  experiment, 
or  by  any  other  well  known  and  fit  method.  Or,  fourthly, 
Vol.  XL — Second  Series.  LI         -    instead 
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instead  of  D  S  and  the  weight  G;  I  do  haog  a  scale  at  F 
or  G,  or  elsewhere,  and  weigh  by  a  set  of  weights  as 
usual.  Or,  fifthly,  I  do  referse  the  position  of  the  cross 
axis  and  arms  supported  by  D,  so  that  D  and^£  shall  be 
farther  out  towards  the  letter  S  than  the  letter  F  is ;  and 
I  do  enlarge  or  continue  the  moveable  platform  P  O,  so 
a^  to  reach  the  supporting  wires  from  E ;  and  I  do  carry 
the  arm  D  S  in  the  direction  beneath  the  table  contrary 
to  that  represented  in  the  drawing,  by  which  means  the 
apparatus  becomes  more  compact,  and  the  weighing  may 
T)e  performed  by  any  of  the  methods  hereinbefore  specie 
fied  and  described,  as  being  applicable  to  the  apparatus 
as  its  first  mentioned  positions  qx  con3tri;ictions  of  tl^ 
parts  thereof. 

In  witness  whereof,  &c. 
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Account  of  the  Second  Voyage  of  the  Ship  Economy^  built  on. 
Mr.  J.  W.  Boswell's  Patent  Construction. 

Communicated  to  the  Editors  by  the  Patentee, 

Gentlemen, 

X  HE  performance  of  a  ship  built  on  principles  so  dif-« 
ferent  from  the  common  method  as  the  ship  Economy, 
(which  is  described  in  your  fourth  volume  of  the  se- 
cond series,  page  430?)  is  in  effect  the  continuation  of 
an  experiment  on  a  subject  pf  the  Arts,  of  the  greatest 
importance  to  a  commercial  jlation  ;  and  therefore  I  hope 
you  will  think  the  account  of  her  second  voyage  a  pro- 
per communication  for  your  very  useful  work,  which  I 
have  received  from  h«r  last  commander,  Captain  W, 
Jloss,  and  enclose  to  you, 

'  >  , 

The  only  objection  which  has  been  made  to  the  con- 
struction is,  that  the  diagonal  braces  of  the  transverse 

frames 
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frames  interrupt  the  stowage  of  long  hogsheads  or  pack- 
ages ;  and  as  they  were  chiefly  put  in  as  substitutes  for 
hanging  knees,  it  must  be  obvious  to  any  one,  that  they 
may  be  removed  without  detriment  to  the  strength  of  the 
Vessel,  by  placing  an  adequate  number  of  hanging  knees 
instead  of  them  under  the  be^ms. 

It  would  take  up  too  great  a  portion  of  your  publica-* 
tion  to  ent^r  on  this  subject  more  particularly  at  present ; 
but|  with  your  permission^  I  will  prepare  for  an  ensuing 
namber,  a  description  of  what  seems  to  me  the  best  me* 
thod  of  making  this  alteration  in  the  plan ;  and  also  of  a 
method  of  laying  the  decks  proper  for  a  vessel  of  war, 
both  within  the  limits  of  my  specification,  inserted  ia 
your  second  volume  of  the  new  series,  page  81. 

I  have  only  to  add  to  the  account  given  of  the  ship  by 
Captain  Ross,  that  since  her  return  I  have  minutely  in- 
spected the  state  of  her  internal  framing,  and  find,  not* 
withstanding  the  severe  weather  she  has  experienced,  that 
no  part  has  in  the  least  given  way,  and  that  every  joint 
is  as  close  and  firm  as  when  she  was  first  launched.  She 
may  be  seen  in.  the  outward-bound  West  India  dock,  or 
its  vicinity  in  the  river,  till  she  sails  on  her  third  voyage 
in  October  or  November  next. 

lam,  Gentlemen, 

Your  very  humble  servant, 

John  WuiTLBY  BoswjBtL. 


Letter  frmn  Captain  Ross  to  Mr.  BosWell. 

Dear  Siri  LondoUy  AugO^  5,  1807* 

!  hare  to  inform  you  of  my  arrival  from  Demerara  in 
the  ship  Economy,  built  according  to  your  patent.  We 
had  several  heavy  gales  while  in  the  Dcywns/in  Novem- 
ber and  December  last,  and  also  several  gales  on  the 

L  I  2  voyage 
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voyage  out  and  home ;  and  I  have  pleasure  in  stating^ 
that  the  Economy  rides  extremely  easy  at  anchor^  axid 
periforms  every  thing  I  expected  under  sail.  She  is  a 
good  sea-boat,  and  remarkably  tight,  and  when  elean^ 
sails  equal  to  coppered  ships  in  general,  although  only 
wood-sheathed  ;  aixl  I  have  never  seen  cai^goes  delivered 
in  such  good  order  as  both  the  outward  and  ,  homeward 
cargoes,  werf »  A  great  naaay  gentlemen^  have  seen  the 
Economy  ]both  here  and  at  Demerara,  and  ^all  approve  of 
the  plan  iQ.pc4nt  of  strength,  which  muat  be  obvious  to 
every  one  fkt  first  sight.  I  shall  therefore  only  st^tejsucb 
advants^ge^  c^  this  plan  as  occpc  to  me  in  point  of 
stowage  and  bearing  a  c^rgo. 

First.  A  ship  built  on  your  plan  for  the  West  Indkt 
trade,  of  about  350  tons  register,  with  the  transverse 
frames  placed  at  the  distance  of  four  lengths  of  sugar 
hogsheads,  will  only  lose  in  stowage  the  thickness  of  the 
diagooal  stantions  (say  eight,  inches)  in  every  four  layers 
througbpiit  the  whole  length  of  the  ^ip ;  which  i^  less 
than  would  be  lost  by  midship-stantions,.  hanging  knees^ 
&c.  in , a  ship  built ^i;i  the  common  way, 

'  Secondly.  The  flooring  being  laid  athwartships  over 
the  keelson  and  fore  and  aft  ribs,  renders  the  use  of  dun^ 
nage  unnecessary ;  and  in  case  of  the  ship  springing  a 
leak,  or  the  .timbers  being  choaked,  the  water  wiH  have 
a  free  pcfsage  to  the  pun(>ps  over  the  floor-timbers,  witb* 
out  any  risk  of  damaging  the  ground  tier.. 

Thirdly.  There  being  a  clear  space  for  four  longer* 
in  each  -  room,  without  any  iilterruption  from  ^  the 
keejgop.or.  piidship  staptions,  a  ship  may  round  or  fiU 
Up.  with  any  number  of'  casks,  accordii^g  to  the  siee, 
which  I  have  .experienced  to  be  «i  great  advantage;^ 
and  the  ground  tiet  may  be  screwed  home,  without  any 
risk  of  losing  lOng^r^  ^Y  which  means  tb<^  will  tlie  better 

sustain 
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sustain  the  weight  of  the  two  upper  tiers,  and  will  be 
delivered  in  as  good  conditicm  as  any  other  part  of  the 
cargo. 

Fourthly*  In  case  of  a  ship  having  to  deliver  an 
outward  cargo  at  different  ports,  this  plan  affords  a 
great  facility  in  stowing  different  plantation  stores  in  se* 
parate  rooms  ;  and  from  the  great  strength  of  the  ship 
fore  and  aft  ways,  any  room  may  be  cleared  without  any 
risk  of  hurting  the  ship,  which  is  not  the  case  in  ships 
built  in  the  common  way*  The  great  strength  I  allude  to 
is  derived  from  the  fore  and  aft  ribs  which  run  the  whole 
length  of  the  ship,  and  also  the  manner  of  laying  the 
decks  with  strong  pieces,  which  are  placed  under  the 
comings  of  the  batches  fore  and  aft  the  whole  length  of 
tbe  ship,  and  act  like  a  string  to  a  bow.  Upon  the 
whole,  I  highly  approve  of  the  plan,  and  hope  it  will 
meet  with  the  attention  which  in  my  opinion  it  deserves ; 
and  I  remain,  vaosi  respectfully, 

Dear  Sir, 

Youc  most  obedient  servapt, 

William  Ross. 

Imfnwements  in  printing  Paper-Hangings. 
By  Mr,  John  Middleton,  of  St.  Martin' s-lane. 

From  the  Transactions^  of  the  Society  for  the  Encou- 
ragement of  Arts,  Manufactures,  and  Commerce. 

The  han&rary  Siher  Medal  was  voted  to  Mr.  M tddletow 

for  this  Communication. 

Method  of  printing  Light  Grounds* 

Fig.  2,  (Plate  XI,)  A,  the  printer's  table,  covered  with 
a  soft  blanket.  B,  the  woollen-cloth  sieve,  on  which  the 
colour  is  laid  and  spread  by  a  boy  (called  the  tere^boy) 

with 
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lif ith  a  hair^brush.  This  t;loth  sieve  is  laid  upon  a  leather 
siey-e  impervious  to  wet,  and  it  floats  upon  some  gum-^ 
liquor,  in  a  wooden  vessel  C, 

r'D,  D,  two  cordS)  36  feet  long,  stretched  from  the  table 
A;  to  the  other  end  of  the  room,  and  kept  tight  by  a 
weight  at  E. 

^  F,  F,  an  endless  cord^  passing  round  a  grooved  wheel 
G,  under  the  table,  over  a  pulley  H,  in  the  side  of  the 
table,  and  over  another  I,  at  the  other  end  of  the  room* 
Its  use  is  to  carry  the  cross-piece  K,  called  the  traverse^ 
which  is  fastened  to  it. 

L,  a  wheel  fixed  on  the  same  axis  as  the  wheel  G,  but 
on  the  outside  of  the  boarding  of  the  table ;  it  has  three 
pegs  projecting  about  four  inches  from  its  face.  Thi» 
wheel  is  moved  by  the  printer  setting  his  foot  on  one  of 
the  pegs. 

Fig.  3  is  the  traverse  on  a  larger  i^ale.  M,  M,  are  two 
pieces  of  wood  connected  by  a  hin^e  at  N,  and  wheiV 
closed  are  retained  in  that  position  by  a  ring  O,  put  over 
th^  ends  of  them  :  it  is  conilected  with  the  endless  cord 
by  a  staple  P  on  one  side,  and  another  staple  on  the 
other  side,  and  slides  along  the  cords  D,  D,  by  means  of 
two  pulleys  R,  R. 

The  operation  of  printing  commences  by  putting  one 
end  of  the  paper  to  be  printed  (which  is  ]2yai:dsloug 
and  23  inches  wide)  between  the  divisions  of  the  traverse 
(Fig.  3),  and  fastening  it  there  by  the  ring  O.  The  other 
part  of  the  paper,  except  what  lies  on  the  printing-table, 
is  wound  round  the  roller  S.  The  workman  takes  up  the 
printing-block  with  his  right  hand,  dips  the  face  of  it  on 
the  woollen  cloth  in  the  sieve,  which, the  tere-boy  had  pre- 
viously spread  with  colour,  and  then  places  the  block 
upon  the  paper  to  be  printed,  giving  it  two  or  three  smart 
strokes  with  a  leaden  mall  held  in  his  left  band  ;  be  then 
-,a;  removes 
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removes  the  block  to  supply  it  with  more  colour  from  the 

siev^;  and  during  this  operation  sets  his  left  foot  upon 

the  peg  in  the  wheel ;  and,  as  he  recovers  his  upright 

position  to  bring  the  block  over  the  table,  his  foot  presses 

the  peg  down  into  the  position  2,  which,  by  means  of  the 

wheel  G,  endless  cord  F,  and  traverse  K,  draws  the  paper 

forward  on  the  table  jost  the  proper  distance  to  print 

again.    When  the  whole  piece  is  printed,  the  tere-boy 

goes  to  the  end  of  the  room,  loosens  the  paper  from  the 

traverse,  and  hangs  it  up  to  dry  in  folds  on  loose  sticks 

placed  across  racks  attached  to  the  cieling. 

• 
Method  of  printing  Dark  Grounds. 

The  table  and  sieve,  for  the  colour  are  the  same  as  in 
printing  light  grounds.  The  difference  of  printing  con- 
sists in  applying  the  colour  from  the  block  upon  the  table 
by  means  of  a  lever,  instead  of  striking  the  block  with  a 
mall ;  the  pressure  of  the  lever  forcing  a  greater  quantity 
of  colour  upon  the  paper,  and  in  a  more  even  manner. 

T,  the  axle  of  the  lever.  Y,  the  arm  (15  inches  long) 
to  which  the  power  is  applied  by  means  of  a  rope  U, 
fastened  to  it,  which  has  a  treadle  W  at  its  end,  for  the 
workman  to*  place  his  foot  upon.  X,  another  arm  (six 
inches  long),  to  which  is  jointed  Y,  a  long  pole,  whose  end. 
is  applied  to  the  back  of  the  block  3  when  the  pressure 
is  given. 

Z,  an  arm  on  the  other  side  of  the  axle  T,  to  which  a 
weight  is  hung  to  balance  the  pole  Y. 

Fig.  4  shews  a  section  of  the  axle  T,  with  the  arms  V 
and  Z  projecting  from  it,  and  the  manner  in  which  the 
arm  X.is  connected  by  a  joint  with  the  pole  Y ;  the  ex- 
cellence of  this  principle  depends  upon  the  very  great 
increase  of  power  which  is  given  by  bringing  the  pole 
poarer  the  centre  of  the  joint  or  axis. 

The 
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The  paper  being  placed  upon  the  table  as  in  printing 
light  grounds^  and  the  workman  having  placed  his  block, 
furnislied  with  colour,  upon  the  paper  to  be  printed,  he 
puts  his  foot  on  the  treadle  W,  attached  to  the  cord  IT, 
takes  the  pole  from  behind  the  piece  of  wood  4,  and  ap-* 
plies  its  end  upon  the  block  U>  and  pressing  down  his 
foot,  makes  the  in^pression  fr6m  the  block  upon  the  paper. 
He  then  lodges  the  pole  behind  the  piece  of  wooa  4,  to 
be  out  of  the  way ;  he  next  removes  the  block  to  furnish 
it  again  with  colour,  and  draws  the  paper  forward  for 
another  impression^  by  the  jbot-wheel  L,  as  described  in 
the  former  mode. 
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On  the  Ctdtivation  of  the  CrambeMufitimk<^\Atm&^  df 
Sea  Kale.    By  Mr.  John  Maher,  F.  H.  S. 

From  the  Transactions  of  the  Horticultural  Society 

of  London. 

*  1  *  * 

X  F  the  man  who  nisd^eiis  two  blades  of  grass  grow  where 
only  one  grew  before,  is  to  be  esteemed  an  important 
benefactor  to  his  country  ;  he  who  teaches  us  bow  to  im- 
prove a  palatable- and  nutritious  vegetable,  tritherto  often 
neglected,  upon  the  barren  cliffs  of  our  sea-girt  isle,  has 
surely  no  small  clainis  to  our  gratitude :  as  such,  I  must 
ever  regard  those  of  the  late  Mr.  Curtis,  from  whose 
pamphlet  upon  the  Crnmbe  Maritima,  or  Sed  Kale^  \  £rst 
learnt  how  to  grow  this  early  esculent ;  but  as  his  useful 
directions  are  yet  in  the  haitd^  of  comparatively  few  of 
my  brother  gardeners,   and  as  the  young  ^oots  have 
been  obtained  at  Edmonton,  of  a  size  and  delicacy  greatly 
superior  to  what  generally  appears  at  lihe  table,  I  Ten- 
ture  to  ofier  a  particular  account  of  the  method  of  cuki* 
vating  it  there  to  the  Horticukura!  Society:  for  the 

botanical 
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botanical  description  pfefixed,  I  am  indebted  to  our  Se* 

cretary. 

CRAMBE. 

Ordo  Naturalise 

Cruciferae.    Juss»  Gen.  p.  242. 

Sect.  IL  Fructus  brevis,  siIiculosU9. 

Calyx  incurvd-pat*.ilus.  Petala  breVitef  tlnguicutata^ 
ampla.  Filamenta  longiora  bifurca  apice  alterd  ati*- 
therifero.  Torus  inter  eadem  biglaridulosus.  Stigma 
iSessile.  Pericarpium  carnosum^  subglobosum,  mono* 
sperraum,  clausum,  deciduum.  Planta  maritirruty/acii 
Brassicarum.  Ihlia  glctuHa^  magna,  phis  mtnusp  sinuaiiU 
Flores  albidiy  paniculd  densitcsculd  ramsiossintd. 

C.  (nmritiTnaJ  caule  foliisque  inermibus:  petsalislate  oti« 
cordatis. 

C.  maritima.  Smith  in  Engl.  Bol.  n.  924,  cwr&Tc.  optimiL 
C.  maritima.  Curt.  Monogr.  CumlchoxA*  C.  mari-» 
tima*  ^MilU  Gard.  Diet.  ed.  i  Marty n.  rt.  l.  C.  mari- 
tima.  tVith.  Art.  ed/4.  p.  563.  C.  marilima.  Bryaant 
FL  Diat.  p*  124.  C.  maritima.  Fl.  Dan.  t.  316.  C. 
maritima,  Linn,  Sp.  JPl.  sd.  2.  p.  437«  C.  maritimll* 
Mill.  Gurd.  Diet.  ed.  i.  p.  i.  C  maritima.  &c.  Mm 
Syn.  p.  S07. 

Brassies  maritima.   C  Sauh.  Pin*  p^  ll2«^ 

Brassica  marina  monospermos.    Park.  7%.. p.  2l0. 

Brassica  mariiia  Anglica.    Ger.  tmac.  f*  915.  f.  iS* 

Brassica  marina  sylvestris.     Ger.  Herb.  p.  248.  f.  16« 

Brassica  Dobrica,  Turn.  Herb.  p.  90.  ^ 

Brassica  marina  sylvestris  multiilora  monospermoa«  Loh* 
Adv.  fujru.  p.  93. 

Sea  Kale,  Anglis. 

Sponte  nascitur  in  Ins.  Great  Britain  littoribus'  abandt, 
solo  prsEcipUe  argillaceo  et  lapidoso. 

Floret  Maioj  Junto. 
Vol.  Xt.— 3£C0KX]i  Seriss.  M  m  tfa« 
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The  particular  places  on  record  where  this  plant  groW^ 
wild,  are  below  Mary  port ;  also  between  Ravenglass  and 
Bootle,  it!  Cumberland ;  at  R^osebeck,  in  Low  Furness, 
Lancashire ;  near  Conway^  plentifully^  but  in  the  most 
inaccessible  rocks  ;  prownontory  of  I^lyfi,  and  near  Cruc- 
caetb,  in  Carnarv^onshire ;  between  Rhuddgaer  and  Lland- 
wyn,  in  the  Tsle  of  Anglesea  ;  about  Port  Inon,  in   Gla- 
inorgatlsbire ;    near  Megavissey,    in   Cornwall ;    marly 
cliffs,  near  Teignmouth,  and  Sidmouth^  in  Devonshire ; 
on   Chesil  Bank,  chalk   cliffs  at  Weymouib,  Lulworth 
,  Cove,  and  about  Poole,  in  Dorsetshire  ;  at  Western  Court, 
in  Hampshire ;  near  Worthing  and  Shoreham,  cliffs  at 
Beachy  Head,  and  near  Hastings,  in  Sussex  :  between 
Folkstone  and  Dover;  at  St.  Margaret's  and  Langdon 
Bays,  between  Whitstable  and  the  Isle  of  Tbanet,  at 
Lidde,  in  Kent ;  near  Harwich,  in  Essex  ;  on  the  NortJi 
coast  of  Norfolk,  abundantly  ;  near  Fast-castle,  Berwick- 
shire*!^ According  to  Dr.  Smith,  sandy  shores  are  its  ila- 
tura!  soil,  $ut  by  what  I  can  learn  from  others,;  as  well  as 
my  own  personal  observation,,  it  prefers  loamy  cliffs, 
mixed  with  gravel.     I  found  it  near  Dover,  also  in  Sus- 
sex, in  stiff  loam:  to  the  extensive  beach  of  pure  sand,, 
both  above  and  below  Scarborough,  in  Yorkshire,  it  is,  I 
believe,  quite  a  stranger. 

The  whofe  plant  is  smooth,  of  a  beautiful  glaucous 
hue,  covered  %!th' a  very  fine  meal ;  occasionally,  how- 
ever, it  varies  like  the  wairflower-leave<l  ten-weets  stoct, 
with  qtute  green  leaves.  Root  dark  brown,  periennia), 
running  deep  into  the  ground,  divided  into  i^umero4a» 
wrde*spreading  branches,  but  not  creeping  *.     Radical 

feaves 

*  B^t  not  creeping,  in  the  proper  sense  of  that  word,  as  Parkih- 
^on.  Miller  and  Bryant  have  described  it ;  bu^  if  the  bran^het  be  dK 
'tided  iotp'A  number  of  pieces,  each  piece  will  grow  if  oonmitted  lo 
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leaves  very  large,  and  spreading  wide  upon,  the  ground^ 
wavedy  more  or  less  sinuated  and  indented,  containing  a 
bud,  or  rudiment  of  the  next  year*s  stem  at  the  bottom  of'  ' 
the  leafstalk,  dying  away  in  the  autumn  *•  Stems  teveraly'  ' 
from  one  foot  and  a  half  to  two  feet  high,  erect,  briMicb* 
|ng   alternately,    and  terminating  in  large  panicles  of 
spiked  flowers,  which  smell  somewhat  like  honey*    Pe*^ 
duncles,  as    the  fruit    swells,    considerably   elongated.' 
Calyx  often  tinged  with  purple,  its  leaflets  nearly  equal. 
Petals  cream-coloured,  with  purple  claws,  larger  than  in 
piany  genera  of  this  natural  order.     Filaments  purple* 
Anthers  pale  yellow.    Glands  of  the  receptacle  between' 
the  longer  filaments  yellowish  green.    Stigma  pale  yel«« 
low.     Pouch,  as  the  accurate  Mr.  Woodward '  describes 
'  it  in  Withering^s  work,  iat  first  egg*sbaped,  afterwards 
nearly  globular,   fleshy,   falling  off  when  ripe,   about 
August^  with  .the  seed  in  it,  which  is  large,  and  of  a  pala 
brown  colour. 

The  Cramhe  Maritima  was  known,  and  sent  from  this 
kingdom  to  the  continent  more  than  two  hundred  years 
ago,  by  L*Obel  and  Turner  f  \  but  our  immortal  coun* 

tryman, 

the  earth ;  and  as  it  is  impossible  to  dig  aroong  the  Widely-extended 
roots  of  these  plants  withoot  catting  many  of  them,  and  leaving  a 
number  of  fragments,  plants  arise  from  such  uround  ihe  original^  and" 
give  to  it  the  appearance  of  having  creeping  roots.    Curt. 

*  Parkinson  perhaps  never  committed  a  more  egregious  blunder* 
than  in  tke  accouht  he  has  giVen  tff  this  part  oT  the  plant*8*ecoDomy ; 
<*  The  root  is  somewhat  great,  Jceeping  Ahe  green  leaves  all  the  winter.** 
Bryant,  ip  bis  f\.  Diset.  misled,  perhaps,  by  this  accoum,  says,  «  The 
radical  leaves,  being  green  all  the  winter,**  are  cut  by  the  inhabitants 
where  the  plant  grows,  and  boiled  as  pabbage.    Curt. 

f  It  would  be  di$cult  to  ascertain  the  precise  period  of  its  being 
first  used  wiih  us  as  a  culinary  plant}  on  many  par(s  of  the  sea  coast, 
the  inhabitants  for  time  imniemorial  have  been  in  the  practice  of  seek- 
log  for  the  plant  in  the  spring,  where  it  grows  spontaneously ;  and, 

^  ,  M  m  9  removing. 
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trym^Di  Philip  Miller,  has  the  honour  of  being  ibe  first 
who  wrote  upon  it  £rofession«iliy ^  'a^  an  esculent,  telling 
V^s^  in  >:he,  first  edition  of  his  Gardener's  Diptionary,  pub? 
}ish^  in  1731^  that  the  inhabitants  of  Sussex  gather  the 
wild  pl^t  to  eat  in  spring,  soon  a£ter  the  heads  are  thrusf 
Wit  of  the  grojind,  otherii^isp  it  wpuld  be  tough  and  rank^ 
Pfofessogr  Martyjfi.^  wsfXj^  in  the  last  editibn  of  the  same 
wprkf  has  priiLte4  some  yalv^^hle  additional  inj$tructionS| 
)i0w  to  cultiFjite  this  plant,  froia  the  MS.  of  the  Rev.  Mr. 
|«.^uipeiit.  l^tly^  the  late  celebrated  Mr.  Curtis  ha% 
4qa6  more  to  reoommead  )^x  and  diffuse  the  knowledge 
(bf  it^  in  the  dissertation  abov«  ^vo(ed»  than  any  of  hi^ 
|)|redecessors9 

Te  grow  this  vegetable  io  the  highest  perfection^  pre* 
pare  the  ground  in  Becetttber  pr  January,  by  tt^nchin^ 
it  two  feet  and  a  Jbs^f  deep  \  if  not  that  depth  naturally, 
|V)d  light,  it  ipust  be  Aiade  «o  artificially,  by  adding  4 
due  propo^rtion  of  $ne  white  sand,  and  very  rotten  vege- 
table mould :  if  your  ground  is  w^  in  winter,  it  must  be 
e&ctually  drained,  so  that  qo  water  may  stand  within  a 
foot  at  least  of  the  bottoin :  for  the  strength  of  yoor  plaot^ 
depends  on  the  dryness  of  the  bottom,  and  richness  of 
your  soil.  Then  divide  the  ground  into  beds,  four  feet 
wide,  with  alleys  of  eigiiteen  inches  ;  after  which,  at  the 
(distance  of  every  two  feet^each  wfi.y,  sow  five  or  six  seed$ 


1 


If m6viDg  the  sand  or  peblilef,  they  cut  off  |he  young  shoots  as  ye| 
1>lanched»  close  to  the  root.  Mr.  William  Jones,  of  Chelsea,'  mw 
bundles  of  it  in  a  cultivated  state,  exposed  for  sale^  t^  Chichester 
market^  in  the  ye^  1753.    Cdxt. 

two 
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two  iilches  deep,  in  a  circle  of  about  four  inches  diame^ 
ter  y  tiiis  operation  must  be  performed  with  strict  car^ 
and  regularity,  as  the  plants  are  afterwards  to  be  cover^ 
with  blanching  pots  *j  and  both  the  health  and  beauty  of 
the  crop  depends  upon  tl^eir  standing  at  equal  distances* 
In  the  months  of  May  and  Ji^ne,  if  the  seeds  are  sounds 
the  young  plants  will  appejar.     When  they  have^madf 
three  or  four  leaves,  take  away  all  but  three  of  the  best 
plants  from  each  circle,  planting  out  those  you  pull  up 
(which  by  a  careful  hand  may  )>e  drawn  with  all  their  tap- 
root) in  a  spare  bed  for  extr<^forcingy  or  to  repair  occi* 
dents.  .  The  turnip  fly  and  wire  worm  are  great  enemies 
to  the  whole  class  of  tetradynaipia  plants.     I  know  no  re» 
medy  for  the  latter,  but  picking  theu^  out  of  the  grQun4 
by  band  ;  the  former  may  be  prevented  from  doing  much 
damage^,  by  a  circle  of  quick  lime  strewed  round  the 
young  plants.     If  the  months  of  June  and  July  'prove 
dry,  water  the  whole  beds  plentifully.     In  the  following 
November,  as  soon  fts  the  leaves  are  decayed,  clear  theni 
away,  and  cover  the  beds  an  inch  thick  with  fresh  light 
earth  and  sand,  that. has  jaid  in  a  heap  and  been  turned 
over  at  least  three  tipies  the  preening  summer ;  this,  and 
indeed  all  composts,  should  be  kept  scrupulously  free 
from  weeds,  many  of  which  nourish  insets,  and  the  com^ 
post  is  too  often  filled  with  their  eggs  and  grubs.    Upon, 
this  dressing  of  sandy  loam  throw  about  six  inches  in 
depth  of  light  stable  litter,  which  finishes  every  thing  to 
^  done  the  first  year. 

In  the  spring  of  the  second  year,  when  the  plants  are 
beginning  tcrpuifh^  rake  off  the  stable  litter,  digging  a 

*  It  appears  to  me,  ihat  for  forcing,  it  would  be  a  great  improve- 
ment to  miake  the  blanching  pots  in  two  pieces,  the  uppermost  of 
which  should  fit  like  a  cap-  upon  the  lower ;  the  crop  might  then  b« 
cjuuDined  at  all  periods  without  dtsturbiiig  the  hot  dung.    Secr. 
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little  of  the  most  rotten  into  the  alleys,  and  add  another 
such  in  depth  of  fresh  loam  and  sand.  Ajb^tain  from  cut*i 
ting  this  year,  though  some  of  the  plants  will  probably 
^rise  very  strong,  treating  the  beds  the  succeeding  winter 
exactly  a3  before. 

The  third  season,  a  little  before  the  plants  begin  to 
atir,  rake  off  the  winter  covering,  laying  on  now  an  inch 
in  depth  of  pure  dry  sand,  or  fine  glravel.  Then  cover 
each  parcel  with  on^  of  the  blanching  pot3,  pressing  it 
Tery  firmly  into  the  ground,  so  as  to  exclude  all  light 
and  air ;  for  the  calodr  and  flavour  of  the  Sea  Kale  is 
gjreatly  injured  by  being  exposed  to  either.  If  the  beds 
mre  twenty-six  f^et  long,  and  four  wide;  they  will  hold 
jtwenty-four  blanching  pots,  with  three  plants  under  each» 
making  seventy-two  plants  in  si  bed.  Exannine  them  from 
time  to  time,  cutting  the  youn^  sterns^- when  about  three 
incb^9  above  ground,  carefully ,  fio  ^s  not  to  injure  any 
of  the  remaning  buds  beloMf,  some  of  wfaich  wil|  imme- 
diately begin  ^o  swell  \  ip  tbjs  fnetho^x  a  succession  of 
gatherings  msiy  ^epontinued  for  the  spj^ce  of  six  weeks, 
after  which  period  the  plants  should  be  uncovered,  and 
their  leaye^  suffered  to  grpW|  that  they  may  acquire  and 
return  fiutrim^nt  t<)  the  root  for  the  next  year%  buds. 
The  flowers,  wh^n  seeds  arf  not  wanted,  ought  to  be 
nipped  ofE  with  the  finger  and  thumb,  as  long  au»  thev  ap« 
pear.  If  a  gentleman  does  not  chooser  to  he  at  the  ex* 
pense  of  blanchipg  pots,  thci  l^ec^s  inust  be  covered 
with  a  larger  portion  of  loose  gravel,  and  mats ;  but  the 
time  and  trouble  of  taking  away  the  gravel  from  about 

1  •*.  '■■•*  i«  ;  , 

the  plants^  to  cut  the  crop,  and  replacing  it,  is  so  great, 
that  there  is  no  real  economy  in  it'  In  this  way  Sea 
Kde  h^s  been  cut  in  Mr.  Beale's  garden,  which  measured 
fqni  eleven,  and  even  twelve  inches  in  circuniferenc^, 

aD(j 
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and  upon  an  average  each  blanching  pot  affords  a  dttsh 
twice  in  a  season. 

No  vegetable  can  be  so  leasily  forced  as  this,  or  with  so 
little  expense  and  trpuble  ;  for  the  dung  is  in  the  finest 
possible  order  fof  spring  hot-beds,  after  the  Sea  jfiole  is  ' 
gathered.     The  only  thing  necessary,  is  to  be  very  piar- 
ticular  in  guarding  against  too  nnueh  heat,  keeping  the 
temperature  under  the  blanching  pots  as  near  to  fifty*five 
degrees  of  Fahrenheit's  thermometer  as  may  be^    but 
never  higher  than  sixty.     For  this  purpose,  in*  Noteittber 
and  December,  according  as  you  want  your  Sea  Kale^ 
prepare  a  sufficient  quantity  of  fresh  stable  dung,  to  cover 
both  the  beds  and  alleys,  from  two  to-  three  feet  faigh; 
for  in  the  quantity  to  be  laid  on,  a  great  deal  must  ahrays 
be  left  to  the  good  sense  of  the  gardener,  and  the  mild* 
.uess  or  severity   of  the  season.     It  should  be  closely 
pressed  down  between  the  blanching  pots,  placing  beat- 
sticks  at  proper   intervals,    whicii    by  being  examined 
occasionally  will    indicate    the  heat  below.     Af^er  the 
dung  has  remained  four  or  five  days,  examine  the  pots. 
Worms* often  spring  above  the  surface,  and  spoil  the  de- 
licacy of  the  young  shoots ;  the  best  remedy  against  which, 
is  to  cover  with  dry  sea-coal  ashes,  sifted  neither  very 
small  nor  very  larg^  ;  salt  also  eirL^ctually  destroys  them, 
and  will  not  injure  the  Sea  Kale.    The  crop  wiU  be  ready 
to  gather  in  three  weeks  or  a  n^onth  from  first  applying 
the  heat ;  but  so  much,  mischief  ensues  when  this  is  vio- 
lent, that  I  would  advise  every  one  to  begin  time  enough, 
and  force  slowly,  rather  than  quickly.  ^  It  is  also  neces- 
sary to  cut  the  leaves  qif  a  fortnight  or  three  weeks  befoife 
they  decay,  from  such  plants  as  you  intend  to  forc^  very 
early. 

Metkdd 
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Method  of  preserving  Turn^s  in  the  IVintef  iteason.     Bjj 

Mr.  iKyLE%  Dean,  of  Exeter^ 

From  the  Transactions  of  the  Sociixv  for  the  Eficou^ 
ragement  of  Arts,  MANtJFACTUREs,  and  Comm£rc3e:. 

The  Thanks  of  the  Society  were  voted  to  Mr:  Deajj  for  this 

Communication. 
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HEN  sun^eying  an  estate  in  the  Sooth-Hams  of 
Devon,  in  February  last,  my  attention  was  attracted  by 
the  singular  appearance  of  a  crop  df  turnips  in  an  or- 
chard, so  thick  as  to  touch  each  other,  and  closely  sur- 
round  the  stems  of  the  apple-trees.  I  enquired  of  the 
farmer  the  reason  of  so  unusual  a  crop,  and  I  received 
from  him  some  curious  information.  It  was  the  constant 
practice,  he  said,  in  his  neighbourhood^  for  farmers, 
after  they,  had  broken  up  l6y  ground,  first  to  take  a  crop 
of  turnips,  and  in  the  autumn,  or  rather  winter,  to  sov^ 
l^heat  in  the  same  ground.  Should  winter  fodder  bef 
scarce,  they  then  preserved  the  turnip  crop  for  stock, 
and  consequently  could  not  put  in  wheat  before  January ; 
and  even  then  with  no  probability  of  having  mor6  than 
two  thirds  of  an  usual  crop,  because  of  the  late  sowing. 
Tiiis  was  an  evil  of  great  magnitude,  and  led  him,  be 
ad^edt  to  make  trial  of  a'  mode  peculiarly  successful  ^ 
enabling  him  to  sow  his  seed  in  the  proper  season,  and  to 
sayethe  most  valuable  of  his  turnip  crop  during  the  winter. 
He  got,  he  said,  his  turnip  seed  into  the  ground  early 
i&  June;  and  in  October,  by  which  time  the  turnips 
would  have  grown  to  a  large  size,  he  had  the  largest  of 
theqa  drawn  without  injuring  the  leaves,  and  then  placed 
close  to  each  other  on  the  grass  in  the  orchard,  in  the 

same  position  in  which  they  grew^     Their  leaves  pre-^ 

served 
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flerred  them  from  external  injury ;  and  their  tap-roots  put 
out  in  a  short  time  other  fibrous  roots  into  the  grass, 
which  in  orchards  is  generally  long  in  the  autumn  \  and 
thus  the  turnips  were  preserved  good  for  use. 

I  enquired  whether  the  turnips  acquired  any  addU^Ml 
size  after  their  removal  into  the  orchard,  and  whether, 
from  the  warmth  occasioned  by  the  turnips  to  the  ground^ 
any  advantageous  effect  was  apparent  in  the  apple  trees. 
On  these  questions  he  was  not  able  to  speak  positively, 
though  b^  thought  the  turnips  had  increased  in  size  ;  and 
he.  thought^  likewise,  that  the  crops  of  apples  appeared 
larger,  wd  the  annual  bearings  more  certain  in  the  or-* 
chard  I  w^  observing,  than  in  Nthose  where  no  turnips 
were  put ;  though,  till  i\m  time  I  spokiBy  fat  k$d  not  even 
gueased  at  the  cause^ 
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jBjj/  JHf  CAWRiATAf  Member  of  the,  Agricultural  Societt/i  of 

Turin» 

From  SoKKiKi's  Journal* 

With  a  Plate, 

1  HAVE  frequently  vemarked  that  thsse  parts  of  mea« 
dow3  over  which  the  carts  usually  passed  produced  more 
hay  than  the  others,  provided  their  passage  was  not  so 
frequent  a^  to  destroy  enitirely,  or  too  much  to  damage^ . 
the  turfi.  I  was  greatly  «urprifi(eid  fit  thjbs ;  for,  those  parts 
being  rough  and  trodden  dowii,  it  appeared  to  me  that 
ihey  would  naturally  produce  less  than  that  which  re* 
maioed  undis^be.d  and  perfectly  smooths  I  enquired 
the  cause  of  this  fact  qf  a  distinguiahed  farmer,  who  ac- 
aounted  for  it  in  a  manner  that  I  thought  very  unsatisfac- 
tory* But,  when  I  learnt  that  our  illustrious  member^ 
M«  Ratti  C»»9hm>9  by  eutttng  roots  caused  them  to  shoot 
Vol.  XL— ^cpnd  S£RJtfis«  N  n  better^ 
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better,  I  was  amazed  at  my  own  want  of  judgment,  in 
not  having  perceived  at  once  that  the  plentiful  produce ' 
of  which  I  have  been  speaking  must  be  owing  to  the  cut-, 
ting  of  the  roots  by  the  wheels  of  the  carriage  and  the 
feet  of  the  cattle. 

Indeed  y  I  know  very  well  that  gardeners  cut  the  points 
of  the  main  shoots  of  young  melons,  in  order  to  multiply 
the  lateral  shoots ;  and  I  was  not  ignorant  that,  by  cutting 
the  principal  root  of  plants,  they  put  forth  on  all  sides 
little  roots,  which  grow  and  spread  in  a  short  time.     . 

Lastly,  I  bad  observed  that  trunks  of  trees,  deprived  of 
their  branches,  would  produce  several  new  ones  in  the 
place  of  one  that  had  been  lopped  off;  and  I  knew  that 
vegetation  acts  in  the  same  manner  on  roots  as  on 
branches;  Yet,  notwithstanding  this  averred  knowledge, 
I  did  not  find  out  the  true  cau3e  of  these  effects.  So  true 
is  it  that  we  often  neither  seek  nor  discover,  the  true  cause 
of  facts  tbat  we  every  day  see,  although  we  consider  them 
with  astonishment  and  attention. 

I  was  still,  however,  fully  persuaded  of  the  advantages 

of  the  cutting  plough,  improved  by  M.  Ratti,  and  in« 

vented  by  Mess.  Chateauvieux  and  Duhamel.    I  thought 

»>it  even  very  proper  for  the  object  proposed,  namely,  to 

make  the  jnanure  penetrate  to  the  roots  of  the  plants. 

It  even  appeared  to  me  that  not  more  than  half  the  tiU 
lage  would' be  Sufficient  to  restore  a  meadow  entirely,  and 
thus  to  render  it  in  a  manner  perpetual,  without  its  even 
requiring  to  be  entirely  cleared,  and  put  again  into  til- 
lage after  a  certain  number  of  years ;  first,  because  the 
manure,  which  must  be  well  prepared,  penetrates  to  the 
root  of  the  plant,  nourishes  it,  and  enriches  the  earth ; 
secondly,' because  the  roots  are  regenerated- by  the  cut- 
ting, and  numberless  young  ones  spring  up  among  the 
eld,  which,  separated  from  the  main  stem,  cease  to  suck 

^        *  thQ 
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the  moisture  from  the  surrounding  earth,  remain  without 
force,  and  even  manure  it  with  their  own  substance,  which 
rots,  and  the  youttg  roots  sink  separately,  upon  land  that 
may  be  said  to  be  still  new,  to  abandon  it  afterwards  when 
it  is  time  to  cut  them  ;  so  that  a  portion  of  the  l^nd  will 
in  a  manner  be  at  rest  while  the  other  is  in  produce,  in 
order  that  it  may  in  its  turn  be  suffered  to  remain  inactive, 
provided  that,  without  regenerating  the  roots,  this  portion 
about  which  they  are  wrapped  be  always  employed,  and 
the  other  left  at  rest ;  tjiirdly,  because  the  cutters  of  the 
plough,  in  cutting  the  stems  of  the  plants,  even  of  those 
that  appear  the  thickest,  regeneratj^  them  by  this  means, 
and  the  plant  is  in  a  manner  pruned. 

If  from  long  experience  we  had  been  accustomed  to 
contemplate  this  method,  we  should  perceive  a  great  ad« 
vantage  in  thus  regenerating  the  roeadow  lands,  since  it 
is  no  trifling  injury  that  is  sustained  in  certain  provinces 
from  the  nec^sity  of  renewing  them  with  the  plough. 

I  was  going  to  provide  myself  with  a  similar  plough, 
^'hen  I  reflected  that  I  could  not  apply  it  to  the  meadows 
^  my  country,  which  being  mostly  con;ipo6ed  of  stone, 
gravel,  and  the  roots  of  trees,  which  lie  nearly  even  with 
tlie  surface  of  the  ground,  I  imagined  that  the  cutters  of 
this  plough  would  soon  be  broken,  or  that  they  would  tear 
up  the  roots  of  the  plants,  which  would  infallibly  pe- 
rish, so  that  I  should  have  been  rather  a  loser  than  a 
gainer  by  employing  it. 

I  judged,  however,  that  an  implement  possessing  the 
following  properties  might  be  useful :  fir^t,  of  cutting  the 
turf,  and  piercing  it  to  a  greater  or  less  depth,  according 
to  the  quality  of  the  land  ;  so  that,  if  it  is  gravelly,  the» 
cutter  shall  go  no  further  than  the  superficies  ;  secondly, 
of  not  turning  up  the  earth,  30  that  the  superficies  shall 
rejnain  united,  and  still  be  separated  from  the  gravel  or 
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earth  beneath  it ;  thirdly,  that,  when  it  encounters  stcMf 

or  the  roots  of  trees,  it  should  pass  over  without  cuttiag 

or  breaking  them,  and  without  any  damage  to  the  imple«> 

ment  itself ;  fourthly,  that,  although  the  pregresidf  the 

implement  must  necessarily  be  impeded  :by.meetiag  widi 

«t' stone  or  the  root  of  a  tree,  its  orperation  shoidd  only  be 

.•iospended  at  the  single  point  tfaet'bapp^s'to  come  in 

v^ntact  with  the  impediment,  and  at  no  other;  for, |f 

^  ^tTtty  stone  or*  root  w^  to '  render  the  imptement '  useless 

■  fn  every  point  on  wbich  it  acts,  it  would  be  of  no  use  at 

all  ini  a  meadow  containing  many  stones  or  roots,  since  it 

WQttld'be  every  instaat  arrested  in  some  one  or  other  of 

those  points ;  fifthlyVand  lastly,  that  it  should  be  capable 

^f  executittg  the  opetation  in  a  short  time  on  an  extensive 

piece  of  ground. 

I  had  formerly  made  a  kind  of  harrow,  which  appeared 
to  cdmprise  all  diese  qualities ;  but,  when  I  set  it  to  work, 
I  discovered  an  essential  defect  in  it,  namely,  tfa»t  it  col- 
iected  on  the  edge  of  the  cutters,  as  upon  so  many  teeth, 
all  the  refuse  of  the  stiraw  or  bay  that  remained  on  the 
ineadow,  to  that  it  required  constant  cleaning.  Tbts  was 
a  great  loss  of  tinle  to  the  workman. 

I  have  now  Invented  another  implement,  formed  upon 
the  principle  of  -that  above  mentioned,  <  and  which  is  in- 
disputably tiseful.  It  is  only  desirable  that  a  method  naay 
be  found  of  rendering  it  less  expensive.,  in  order  to  extend 
its  use* 

Desar^ftim  qfthe  ImpleTnent,  and  the  Manner  of  using  ii^ 

Fig.  1.  (Pl^eXII.)  represents  a  wheel  formed  of  a 
single  block  of  wood  A,,  its  circumference  is  furnished 
with  three  sharp  cutters,  aaa^  fixed  to  the  wheel  by  a 
screw  that  is  marked  in  the  same  figure  ;  at  the  centre  C 
is  a  large  hole^  in  order  that  when  the  wheel  is  in  motion, 

and 
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md  turns,  supported  by  a  rod  of  iron,  if  it  meets  with  a 
stone  or  the  root  of  a  tree,  it  may  rise  and  pass  over  it, 
while  the  others  will  continue  in  aS^ion,  and  that  it  may 
.afterwards  resume  its  station  as  before. 

In  Fig.  2,  there  are  five  wheels  of  equal  size  sustained  • 
by  a  rod  of  iron  b  6,  which  is  square  at  the  ends  and  cy-r 
lindrical  in  its  other  parts,  on  this  rod  the  wheels  are  in 
some  sort  suspended,  yet  it  does  not  serve  as  an  axis,  but 
they  are  simply  supported  in  the  same  manner  as  an  iron 
rod  fixed  in  a  wall  supports  the  circle  of  a  coach  wheel 
that  is  suspended  to  it.  Between  the  wheels  tiiere  are 
two  ferules  of  wood  rr,  Fig.  2,  which  serve  to  fix  the 
wheels  and  to  maintain  them  at  their  respective  distances ; 
they  have  at  the  centre  a  large  opening,  in  order  that 
they  may  turn  more  easily  if  required. 

The  rod  and  of  course  the  cutting  wheels,  are  sup- 
ported on  a  carriage  of  the  usual  form,  as  we  see  in 
Tig,  4,  which  may  be  easily  drawn  by  an  animal  on  the 
side  CC. 

•  * 

This  machine  is  so  constructed,  that  the  cutting  wheels 
may  be  raised  from  the  ground  when  it  is  conducted  to 
be  worked,  td  prevent  the  cutters  from  being  spoiled; 
and  when  it  arrives  at  the  place  of  action,  tliey  may  be 
lowered  again,  eitlier  more  or  less,  according  to  the  quality 
of  the  land  or  turf  that  is  to  be  cat.  This  is  effected  by 
placing  under  the  extremity  of  the  rod,  a  plank  or  wooden 
wedges.  * 

Fig.  3  represtents  a  side  view  of  the  machine.  When. a 
plank  or  some  wedges  ooo  are  placed *under  the  rod,  the 
wheel  A  is  raised  in  order  to  be  conducted  to  the  meadow 
-  without  damage  to  the  cutters.  When  the  wedges  are 
removed,  the  rod  is  supported  on  the  joist  d  d  of  the 
carriage,  and  rests  upon  w,  and  then  the  cutting  wheel, 
A  a,  falling,  cuts  the  surface  of  the  meadow  jf^,  because 

the 
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the  cutters  a  a  descend  so  much  that  they  are  lower  than 
the  ground  plane  of  the  land  g  g ;  the  two  planks  B  B, 
fixed  upon  the  litlle  joist  of  the  carriage,  in  the  middle 
of  which  I  place  the  rod,  retain  it  in  its  place  ;  and  lastly, 
in  the  middle  between  both  I  place  the  wedges,  which 
serve  to  raise  the  iron  rod,  as  I  have  before  observed*  It 
is  very  easy  to  raise  or  lower  this  iron  rod,  becaiise  its 
ends,  which  extend  considerably  beyond  the  block  B  B, 
as  is  shewn  in  Fig,  2,  &  by  serve  as  handles. 

I  must  remark  that  after  I  had  made  a  trial  of  the  ma« 
"chine,  I  found  that  the  united  weight  of  the  cutting 
wheels  and  the  cutters  were  not  sufficient  to  make-  them 
enter  into  the  earth,  although  well  sharpened ;  I  found  it 
therefore-  necessary  to  add  to  the  side  of  each  wheel,  «tbe 
weight  of  about  forty  pounds  of  lead|  see  Fig.  1,  n  72. 


Obseriations  on  the  Combination  of  fixed  Oils  with  the  Oxyds 
of  Lead  and  Alkalies.    By  M.  F.  Frem  v. 


From  the  Ankales  de  Chimie. 
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CHEELE  was  the  first  ^  who  observed  that  the  water 
which  had  served  as  an  intermedium,  when  fat  oils  are 
treated  with  litharge,  retains  in  solution  a  substance  to 
which  he  gives  the  name  of  **  the  sweet  principle  of  oils," 
because  in  fact  it  h^  a  very  decided  saccharine  taste.  But 
as  according  to  the  observations  of  this  celebrated  chemist, 
this  water  also  holds  in  solution  a  certain  quantity  of 
oxyd  of  lead,  may  we  not  suppose  that  the  taste  which 
has  procured  it  the  name  of  "  the  sweet  principle,'*  pro- 
ceeds from  the  property  which  this  metal  possesses  of 
communicating  a  sweet  taste  to  most  of  its  combinations  ? 
It  would  be  interesting  to  enquire  how  this  principle  is 

formed  ? 
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formed  ?  What  are  its  properties  ?  In  \^bat  state  tbe 
oil  remains  after  being  deprived  of  the  principles  that 
have  produced  this  sweet  taste  ?  Whether  this  priva* 
tion  is  absolutely  necessary  to  render  tbe  oil  capable  of 
combining  with  the  oxyd  of  lead  ?  And  from  the  experi- 
ments to  which  these  researches  would  lead,  to  establish 
tbe  theory  of  one  of  the  moit  important  operations  of 
pharmacy,  and  tbe  relation  that  probably  exists  between 
its  results  and  the  alkaline  soaps. 

I  put  into  a  tubulated  vessel  equal  parts^of  olive  oil, 
litharge  and  water ;  I  adapted  a  tube  to  be  immersed  in 
lime-water,  and  to  its  orifice  a  bladder  to  keep  out  the 
air ;  this  bladder  was  so  disposed  as  to  allow  me  to  move 
in  the  interior  of  the  vessel  a  wooden  spatula,  to  prevent 
the  matter  from  adhering  to  its  bottom.  When  the  mix- 
ture boiled,  I  perceived  the  oxyd  of  lead  pass  from  red 
to  yellow,  and  from  yellow  to  white  ;  whilst  this  experi^ 
ment  lasted,  it  almost  always  disengaged  carbonic  acid« 
I  left  the  apparatus  to  cool  in  order  to  examine  the  re- 
sults successively. 

The  water  that  had  served  as  an  inter-medium  had  a 
strong  metallic  taste.  When  mixed  with  yeast  at  the  ne« 
cessary  temperature,  I  never  could  make  it  ferment  *. 

It  was  sensibly  precipitated  by  sulphuric  acid  and  the 
hydrogenated  sulphurets  f.  I  treated  it  with  sulphuretted 
hydrogen  until  it  ceased  to  precipitate  ;  I  then  filteredHt 
to  separate  the  sulphuret  of  lead. 

% 

9 

*  I  was  led  into  a  momentary  error,  beeause  I  had  employed  yeast, 
which  not  having  been  washed  still  contained  alcohol. 

't'  I  satisfied  myself  from  various  experiments  that  it  made  no  differ- 
ence, in  the  solution  of  the  oxyd  of  lead,  if  the  fat  or  oil  be  rancid ; 
although  Scheele  thought  otherwise.  Indeed  we  shall  tee  by  the  se* 
^uelj  that  this  circumstance  has  no  effect  whatever  on  the  dissolution. 

The 
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I  The  filtered  liquor  still  retained  a  strong  sweet  taste  |  I 
eva])orated  it  to  the  consistence  of  a  syrup  ;  the  acetate 
of  lead  at  this  period,  gave  no  signs  of  the  presence  of 
sulphuretted  hydrogen,  and  my  attempts  to  make  it  fer- 
ment were  ais  fruitless  as  they  were  previously  to  the  se* 
paration  of  the  oxyd  ef  lead  ;  exposed  tb  the  air  it  at« 
tracted  much  moisture  ;  thrown  upon  lighted  charcoal  it 
inflamed  like  oil ;  boiled  with  the  red,  the  yellow,  or 
white  oxyds  of  lead,  it  dissolved  only  the  yellow ;  re- 
peatedly  distilled  with  nitric  dcid,  it  forms  the  oitalic 
acid;  distilled  in  a  retort  over  a  naked  fire,  a  part  rose 
ill  distillation  (as  Scheele  observed);  by  augmenting  the 
fire,  wc obtain  empyreumatic  oil,  acetic  acid,  carbonic 
acid,  carbonated  hydrogen  gas,  and  a  light  and  spungy 
charcoal  which  contains  no  oxyd  of  lead. 

Trem  what  I  have  here  described,  it  was  to  be  pre* 
samed  that  oil,  when  combined  with  the  white  oxyd  of 
lead,  woukl  not  remain  in  the  same  state  as  before  this 
combination  took  place. 

To  separate  it  from  this  oxyd,  I  used  acetic  acid,  be* 
cause  the  solubility  of  the  acetate  o^  lead,  furnished  me 
with  a  ready  method  of  separating  it  from  the  oil,  which 
I  intended  to  examine. 

This  oil  has  the  consistence  ef  grease,  and  the  taste  of 
this  animal  substance  when  rancid;  it  is  insolttble  in 
water,  is  soluble  in  alcohol,  »  precipitated  by  w^ter^ 
like  the  volatile  oils,  and  like  them  it  partly  volatilises  by 
distillation  *.  / 

The  slightest  ebullition  is  sufEcient  to  combine  it  per«^ 
fectly  with  the  white  oxyd  of  lead,  and  to  give  a  strong 

^  AH  fat  o»Ib  dissolve  In  alc#hol;  but  ihos^  «vhi$h  hare  besn tietted 
with  Uihaige  are  far  from  poateatiog  tbb  property, 

plastic 
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plastic  consistency,  which  does  not  take  place  with  li^ 
tharge  and  massicdt. 

The  yellow  and  white  pxyds  of  lead  will  ndt  combine 
with  the  common  oils.  I  was  convinced  of  this  fact^ 
from  ah  experiment  in  which  I  continued  the  fe1)ullitioh 
much  longer  than  would  have  been  necessary  if  I  had 
employed  htharge. 

Fi'om  these  experiments  it  id  tb  be'  concluded^  that 
when  we  treat  fat  oils  with  litharge,  the  o:fitygen  df  th^ 
latter  deprives  them  of  carbon  and  previously  of  hydro* 
gen,  which  form  water  and  carbonic  acid; 

That  this  subti^action  makes  the  oxygen  more  plentiful 
in  the  oils,  and  is  the  cause  of  that  sweet  substance, 
which  Scheefe  has  denominated  the  sweret  principle  of 
volatile  oils. 

That  this  sweet  principle  differs  frotti  thfe  mucdtis 
sweetness,  by  possessing  the  pi'operty  of  dissolving  the 
yellow  Dxyd  of  lead  ;  that  its  sweet  taste  dries  not  depend 
on  the  presence  of  the  oxyd  ;  that  it  differs  frotn  sugar 
.  by  its  volatility  and  the  impossibility  6f  making  it  fer^ 
taent. 

That  thd  oil  when  deprived  of  tlie  principles  t^rhich  have! 
produced  the  sweet  principle,  and  of  the  quantity  of  hy- 
drogen and  carbou  that  rendered  it  fixed  oil^  acquires 
several  ©f  the  properties  of  the  volatile  6ils.  ^  • 
.  Lastly,  that  in  this  state  only  the  oil  is  capable  of 
combining' with  the  white  oxyd  of  lead.  • 

From  the  knowledge  I  had  thus  acquired  of  the  theorjT' 
'Of  this  combination  of  oils,  1  judged  it  propcJt  to  ascertain 
with  w^hat  foundation  several  chemists  have  considered 
pharmaceutical  plasters  as  true  metallic  soaps.  The  ,ana- 
logy  between  these  plasters  and  soap  could  only  be  estar* 
blished  by  observing  in  their  respective  oombinations  » 
similarity  of  phenomena  or  at  least  of  results. 
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I  mixed  sonie  very  pure  soap-makers  ley  with  o|ive 
oil,  and  exposed  this  mixture  to  the  air  under  ajar.  At 
the  end  of  eight  days  there  was  only  a  sligM  abscMrption, 
the  soap  had  still  a  strong  alkaline  sarour,  and  the  oil  in 
it  would  not  entirely  dissolve  in  alcohol ;  but  at  the  end 
of  six  weeks,  the  fibsorption  of  the  oxygen  was  complete; 
the  soap  was  very  white,  and  of  a  good  consistence  ;  febe 
alkaline  taste  was  very  weak ;  dilute  sulphuric  acid 
disengaged  carbonic  acid ;  the  oil  that  proceeded  from 
this  decomposition  had  the  same  consistence  as  that  pro- 
ceeding from  plasters ;  it  dissolved  in  cold^  alcohol  with 
the  greatest  facility,  and  was  precipitated  by  water. 

I  made  some  soap  in  the  manner  of  soap-makers ;  I  ex- 
amined with  the  greatest  <:are  the  liquor  that  remained 
after  the  complete  formation  of  the  soap,  biit  1  could  not 
discover  any  trace  of  the  sweet  principle. 
'  As  the  absence  of  this  principle  in  the  making  of  alka*> 
line  soaps  depends  probably  on  the  greater  or  less  quan^ 
tity  of  carbon  or  hydrogen  that  is  subtracted  ;  and  that 
as  the  action  of  the  oxygen  on  the  oil  and  the  state  of 
the  oil,  are  absolutely  the  same  in  the  fabrication 
of  plasters  as  in  soap,  1  think  that  the  plasters  should  be 
considered  in  relation  to  soap,  as  the  insoluble  metallic 
salts  are  in  relation  to  the  alkaline  salts. 

I  am  persuaded  that  the  want  of  consistency  in  the 
soap  made  from  potash,  by  no  means  depends  on  the 
state  of  the  oil,  but  rather  on  the  sort  of  combination  tha^ 
takes  place ;  for  I  only  obtained  a  soft  soap  by  treating 
with  potash  the  oil  proceeding  from  soap  made  from 
very  dry  soda. 
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By  Bouillon  Laoramgie. 

(Concluded  from  Page  2S6.) 

1  HAVE  already  pointed  ovit  the  analogy  that  exists  be« 
tween  M,  Ricbter's  acid  and  ^heele*s ;  however,  these 
tviro  acids  appear  to  me  to  dtfier  from  that  obtained  by 
sublimation ;  the  latter  contains  a  small  quantity  of  vola- 
tile oil  that  is  combined  with  it,  and  which,  with  the  help 
of  heat,  takes  a  character  that  approaches  to  the  nature  of 
oils  rendered  resinotis. 

We  may  ascertain  whether  it  possesses  this  property 
by  dissolving  this  sublimed  acid  either  in  ether  or  alcohol. 
If  the  li<|utd  is  volatilised  by  rubbing  on  the  skin,  we  ex« 
perience  an  effect  similar  to  that  produced  by  resin  dis- 
solved in  alcohol.  ^ 

It  is  not  without  difficulty,  as  may  be  supposed,  that  we 
can  become  completely  acquainted  with  the  nature  of  the 
gallic  acid*  Does  this  acid  exi^t  entirely  formed  in  gall* 
niits  ?  can  we  consider  it  as  a  peculiar  acid  ?  or,  is  it  nojt 
rather,  the  result  of  a  combination  of  a  vegetable  acid  with 
tannin^  the  extractive  or  other  substance  existing  in  the 
gfdls  ?  These  questions  still  remain  to  be  solved.  I  have 
sought,  by  a  course  of  experiments,  to  add  siome  facts  to 
those  already  known ;  and,  if  they  do  not  yet  lead  to  a 
complete  solution,  I  think  they  wiU  at  least  be  found  to 
offer  some  new  results,  which  may  tend  to  explain  th« 
iHiture  and  properties  of  the  gallic  acid.  .    / 

,      O  o  2  ExmA^ 
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flxamimtmi  of  the  Actim  of  Caloric  dn4  Water 

pn  Nutgalls. 

•     .     • 
■    •>  <  • 

Action  of  Caloric, 

M.  Deyeux  having  examined  in  a  particular  manner 
the  products  of  nut-galls  distilled  by  a  tiaked  fire,  I  shall 
only  consider  the  a^id  liqupr  obtained  from  this  substance. 

This  operation  h^s  been  conducted  according  to  the 
direction»given  by '  thijs  {[jhemist:  the  liquor  of  the  reci- 
ji^ot  \va$  aroinacLCy  rath«r  coUkyy  very  apid,  and  puecipi- 
t^ted  with  gelatine.  With  siilphate  of  iron  it  produced  ^ 
violet  blue,  that,  chaoged  to  a.  dirty  greeUt  Lime  and 
l^arytes  gave  it  a  peach^lqssom  colour.  Nitrate  of  merr 
jl^ry  aifprded  a  blackish  precipitate  ;  and  it  be<^ame  white 
with  acetate  of  lead  and  njuriate  of  tith 
.  I  sanirat«d  the  acid  tiqaor  wiih  potasfb> .  apd  obtained 
by  evaporaHot)  a  br<>wn  eippyreumatic  naatter,  whi^h,  by 
the,  addition  chf^ulphqric^^cid,  disengaged  a '^arp.4^^f 

$ioiiUr  t9  tha)^  pf  aptotic  acid, 

•       > 

Action  of  Water  on  Nid'galk, 

\ 

I  shook  some  nut-galls  finely  pulverized,  in  cold  ivater, 
for  the  space  of  four  noinutes ;  the  liqubr  when  filtered 
was  of  a  golden  yellow^ ;  one  part  was  distilled  in  a  retort 
in  a  sand  bath  ;  ^nd  the  other  saturated  nith  cai'bonate  of 
36da3^ 

The  product  of  the  distillation  was  a  limpid  liquor, 
^writhout*  colour  and  slightly  acid,  precipitating  neither 
glue  nor  sulphate  of  iron. 

The  liquor  saturated  with  an  alkaline  base  was  evapo- 
rated to  dryness  ;  afterwards  dissolved  in  distilled  water, 
pulphuric  acid  added  to  a  slight  e^rcess,  and  distilled  in 
{I  retort ;  I  examined  the  products  si^cessiyely ;  at  first  it 
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w^s  a  liquid  without  taste  or  smell,  which  foon  became 
^id»  and  contained  neither  sulphuric  nor  gallic  acid. 

I  made  a  similar  experiment  with  boiling  water  in  place 
of  the  cold  w^ter:  the  liquor  remained  always  turbid, 
(svien  when  filtered  ;  submitted  to  distillation  and  cfom- 
bined  with  soda  in  t;ba  saine  manner,  it  yielded  the  same 
iresults,  ^  ' 

It  was  these  experiments  that  gave  me  the  first  glimpse 
of  tlie  existence  of  a  ready-forined  acid  in  g^Us,  and  of 
the  possibility  of  obtaining  it  by  distillation. 

» 

I  therefore  boiled^  in  a  common  alembic,  one  kilo- 
gramme of  out-galls  coarsely  pounded,  with  two  kilo- 
grammes of  water,  Tne  distilled  liquor  was,  as  M.  Deyeu^ 
jobserved,  a  little  mttky,  aromatic,  and  deposited  a  floeur 
lent  sediment  when  left  at  rest.,  I  changed  the  recipient 
when 'about  two  thirds  of  the  distilled  liquor  had  come 
over  ;  afterwards  continued  the  distillation  until  it  becauie 
coloured. 

The  first  product  wa§  acid,  reddened  the  tincture  of 
tur.nsol,  and  bad  no  effect  on  lime  and  barytes  water,  on 
nitrate  of  mercury,  acetate  of  lead,  sulphate  of  iroo, 
find. gelatin. 

The  second  product  was  turbid,  coloured  and  slightly 
emf>yreumatic  ;  its  acidity  was  more  decided,  it  precipi* 
tated  the  metallic  solutions  above  mentioned-,  but  hud  no 
<^ect  oo  the  solution  of  gelatin. 

These  two  acid  liquor^s  were  each  saturated  with  pot- 
ash. The  first  formed  a  flaky  sa^t,  which»  with  sulphuric 
acid,  afforded  an  odour  of  acetic  acid.  A  portion  of  this 
salt  was  dissolved  in  distilled  water/,  the  excess  of  its  base 
was  accurateJy  saturated  with  nitric  acid, and  I  poured  into 
this  solution  nitrate  of  mercury  at  the  minimum;  it  formed 
a  precipitate  that  exhibited  all  the  characters  of  acetate 
of  piercury.     In  order  to  bf  fartbef  satisfied  of  the  pre^ 
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sence  of '  the  ac^ic  acid,  I  treated  neutral  acetate  of 
potash  in  the  same  manner,  and*  obtained  the  same 
results.  -         . 

The  second  product  was  saturated  with  pdtash^  in  the 
same  manner;  the  liquor  became  very  brown;  a  slight 
pdltcle  formed  on  the  surface,  which  augmented  during 
the  evaporation,  and  the  saline  matter  was  deeply  co- 
loured and  empyreumatic.  When  submitted  to  the  same 
tests  as  the  preceding,  I  observed  simitar  phenomena. 

These  experiments  leave  no  doubt  of  the  ^xistenee  of 
acetic  acid  in  nut-galls  ;  they  prove  that  it  may  be  ob*- 
tatned  by  distillation  with  water,  and  that  caloric,  by 
acting  m6re  immediately  on  this  acid,  facilitates  it^  com* 
bination  with  a  small  quantity  of  empyreumatic  oil,  and 
perhaps  with  a  little  tannin,  although  its  pre3ence  cannot 
be  demonstrated  by  glue ;  but  as  this  liquor  acts  open 
sulphate  of  iron  in  the  same  manner  as.  the  sublimed  acid, 
we  may  suppose  a  sort  9f  analogy  in  their  composition, 
admitting,  however,  this  difference,  that  the  sublimated 
acid  contains  no  empyreumatic  oil^  but  a  peculiar  aroma^ 
tic  volatile  oiK  '     . 

We  may  discover  this  oil,  by  dissolving  tlie  acid  in 
very  pure  sulphuric  ether.  If  we  add  a  little  water  to  it, 
we  see  a  few  drops'of  oil  swim  on  the  surface  of  the  ether, 
that  disappear  if  it  is  agitated. 

If,  instead  of  the  water,  we  employ  the  concentrated 
solution  of  caustic  potash,  it  separates  a  white  qiilky 
matter,  that  afterwards  requires  much  water  to  dissolve  it» 
but  the  liquor  remains  always  turbid. 

This  ethereal  tincture  yields  a  fine  blue  with  sulphate 
of  iron. 

When  evaporated  in  the  open  air,  it  leaves  a  very  acid^ 
brilliant  substance,  which  separates  in  scales,  and  has  the 
appearance  of  a  variiisb*  ,       , 

The 
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The  same  phenomena  take  place,  if  we  digest  tb» 
nut-galls  in  ether ;  but  the  matter  contains  a  greater 
quantity  of  tannin* 

Examination  of  some  earthy  and  alkaline  Gallaks. 

Although  it  appears  to  be  proved  that  acetic  acid^xisti 
completely  formed  in  nut-galls^  we  cannot  have  too  many 
proofs  to  establish  the  fact,  and  to  demonstrate  that  this 
acid,  combined  with  other  substances,  constitutes  the  gai- 
}ic  acid. 

With  this  view,  I  formed  gallates  of  lime,  barjtes, 
potash  and  soda.  These  neutral  combinations  produced 
a  violet-red  colour  with  a  solution  of  sulphate  of  iron, 
imd  scarcely  precipitated  any  glue,  whilst  the  acid  em* 
ployed  bad  the  property  of  forming  with  it  an  abundant 
precipitate.  I  poured  upon  these  salts,,  when  dried,  some 
very  weak  sulphurise  acid.  I  distilled  them  with  a  gentle 
heat,  and  I  uniformly  obtained  acetic  acid. 

The  retorts  contained  a  yery  deep  brown  matter.  I 
crystallised  the  salts  that  were  capable  of  this  operation, 
and  I  obtained  sulphates.  The  supernatant  mother*wat^ 
had  the  property  of  slightly  browning  the  solution  of  sul- 
phate of  iron  ;  but  this  phenomenon  is  no  proof  of  th« 
presence  of  gallic  acid,  for  the  black  tincture  of  the 
mother-water  is  alone  capable  of  giving  it  this  colour. 

If  we  treat  one  of  these  gallates,  that  of  soda  for  in-> 
stance,  with  charcoal,  the  tannin  is  entirely  destroyed ; 
so  that  the  solution  no  longer  precipitates  gelatin,  and 
after  several  ebullitions  upon  fresh  doses  of  charcoal,  it 
has  no  farther  effect  on  sulphate  of  iron.  The  liquor, 
when  afterwards  evaporated  to  dryness,  and  distilled  with 
very  weak  sulphuric  acid,  still  aiffords  tlie  acetic  acid. 

I  shall  not  insist  farther  on  the .  possibility  of  obtaining 
the  acetic  acid  by  decomposing  the  gallic  acid.     I  could 
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brings fpr ward  otbet  experiments  to  support  the  preceding  \ 
but  tliey  would  be  untiecessary  additions  to  the  facts  tfa^t 
have  already  adduced. 

I  shall  conclude  with  an  experiment  that  is  in  my  opi- 
'tiion  very  important,  since  it  tends  to  ascertain  the  nature 
of  the  elastic  fluids  resulting  from  the  complete  decompo- 
sition of  the  gallic  acid  by  caloric.  M.  Deyeux  has 
stated  that  he  obtained  only  oxygen  gas  aud  carbon.  M. 
Berthollet,  who  repeated  this  experiment,  had  no  oxygen 
gas,  but  constantly  carbonic  acid. 

These  results,  of  whi6h'  no  ot\\€t  vegetable  acid  has 
given  an  example,  necessarily  claimed  the  attention  of 
chemists.-  In  fact,  it  was  difficult  not  to  admit  hydrogen 
in  the  composition  of  the  gallic  acid  ;  and  M.  Fcurcroy 
has  stated  his  doubts  on  this  subject,  in  his  Sjfst&ine  des 
Cormoissances  Chimiques ;  but  the  question  has  not  yet  been 
decided  by  experiment. 

^  I  have,  in  consequence,  heated  some  gallic  acid  in  a 
tetort ;  th^  fire  was  gradually  increased,  until  the  retort 
was  red-hot. "  During  this  action  of  the  caloric,  I  obtain^ 
ed  several  jars  full  of  elastic  fluid.  The  first  contained 
only  atmospheric  air  ;  the  others,,  carbonic  acid  gasi  at 
Jeast  the'fluid,  had  (ill'its  characters;  but  the  pl)enomen|i 
that  took  place,  during  the  decomposition  of  the  gallic 
acid,  caused  mc  tosuspect,  that  if  there  had  be^fi  a  dis^ 
engagement  of  hydrogen  gas,  it  could  only  exist  fn  it 
in  a  very  small  quantity.  I  shall  not  therefore  content 
myself  with,  the  trial  by  lime-water,  and  the  extitiction  of  a 
candle  in*this  gas.  Having  observed  that  the  hydrogen  gais 
which  is  mixed  with  much  carbonic  acid,  canYioi  be  made 
to  burn,  because  the  acid  ax^ts  too  promptly  oir  the  flao^ 
of  the  candle,  I  passed  a  li^e  caustic  potash  under  tb^ 
iast-obtaiiied  jar  of  gas  ;  I  agitated  it  in  order  to  absorb 
the  carbonic  acid  gas ;  I  afterwards-  immersed'  a  eandto 
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in  the  remaining  gas,  which  burnt  with  a  flame,  and  thus 
afforded  a  proof  of  the  preseiace  of  carbonated  hydrogen 
gas. 

This  acid  therefore,  like  other  vegetable  acids,  is  com* 
posed  of  oxygen,  hydrogen  and  carbon.  If  we  can  ob- 
tain only  a  small  quantity  of  hydrogen,  it  is  because, 
dttting  the  decomposition  of  the  acid,  there  is  a  £c)rma« 
liott  of  wuter,  so  that  it  is  only  when  there  is  very  little 
oxygen  remaining  to^  act  upon  the  carbon,  that  the  hy- 
drogen passes  over. 

I  have  endeavoured  to  shew  that  the  gallic  acid  is  only 
a  compound  acid.  Its  formation  by  Scheel6's  process 
appears  to  favour  this  opinion.  Indeed,  if  we  compare 
the  quantity  of  acid,  extracted  from  the  aqueous  infusion 
exposed  to  the  air,  with  that  produced  by  sublimation, 
we  shall  judge  that  it  is  easy  to  account  for  its  augmenta- 
tion. It  is  certain  that  acetit)  acid  is  formed  in  the  liquor, 
and  by  acting  upon  a  portion  of  tannin  and  extractive 
matter  constitutes  the  gallic  acid  of  Scheele ;  but  this 
combination  becomes  more  intimate,  and  even  varies  with 
the  help  of  heat ;  of  which  we  have  a  proof  when  this  acid  is 
obtained  by  sublimation ;  for  not  only  the  tannin  is  decomr 
posed,  but  the  acid  remains  combined  with  a  volatile  Oil 
that  is  formed.  Perhaps  this  acid  may  contain  a  small 
portion  of  tannin  very  intimately  combined,  whence 
comes,  no  doub^  the  property*  of  producing  a  momen- 
tary blue  with  sulphate  of  iron  ;  but  its  presence  cannot 
be  demonstrated.  ^  This  acid  then  must  posses!  properties 
different  from  Scheele*s ;  and  if  it  were  possible  to  assimi- 
late it  to  other  vegetable  acids,  it  would  ha?e  the  greatest 
analogy  to  the  benzoic  acid.  Should  we  also  consider  it 
as  a  modification  of  the  gallic  acid  ?  I  think  not.  It  is 
the  same  with  other  vegetable  acids,  and  it  is  probable 
that  no  modification  of  them  exists.   The  acetous  acid  ap- 
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pears  to  be  the  only  vegetable  acid  ;  it  dissolves,  it  retains 
ia  various  proportions  many  of  the  immediate  products  of 
vegetables ;  and  in  the  operations  to  which  we  subject 
vegetable  substances,  we  facilitate  its  combination  in  a 
more  intimate  manner,  and  frequently  even  augment  the 
quantity,  of  this  acid.  Several  chemists  have  already 
perceived  the  possibility  of  the  acetic  acid's  dissolving 
and  remaining  combined  with  fixed  and  empyreumatiq 
oils,  and  animal  matters ;  they  have  even  gone  so  far  as 
to  imitate  acids  of  this  sort.  .  The  formic  acids,  pyrolipic, 
tartarous  and  mucuous,  have  been  classed  l>y  Messrs. 
Fourcroy  and  Vauquelin  among  the  compound  |acids ; 
it  is  the  same  with  the  lactic  acid,  the  composition  of 
which  was  pointed  out  at  the  same  time  by  these  chemists, 
M.  Thenard  and  myself ;  and  lastly,  we  can  also  prove, 
according  to  M.  Thenard,  the  existence  of  this  acid  in 
urine  and  sweat,  as  well  as  in  the  sebacic  and  ozonic  acids* 
I  might  also  add  to  these  observations,  (if  we  were  not 
already  persuaded  that  the  acetic  acid  is  found  every 
where)  that  it  exists  in  the  vegetable  as  in  the  animal 
matters,  where  it  is  almost  always  in  a  state  of  combina- 
tion, and  that  the  equilibrium  in  the  proportions  being 
once  established,  it  gives  rise  to  compounds  hitherto  un- 
alterable, and  of  which  the  afBnity  cannot  be  destroyed, 
but  by  reducing  them  to  their  primary  elements :  oxygen, 
hydrogen,  carbon,  and  azQt. 

The  following  are  the  results  of  the  facts  announced  in 
this  memoir. 

1.  That  the  gallic  acids  of  Scheele  and  Richter,  differ 
essentially  from  that  obtained  by  sublimation,  and  that, 
as  a  re-agent,  that  which  is  crystallised  must  be  prefera- 
ble, by  reason  of  the  uniform  colour  that  this  acid  gives 
With  iron. 

2.  That  this  acid  appears  to  h%  composod  of  acetic 

acid, 
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^cid)  tannin  and  extractive  matteri  and  that  even  crystal* 
lisadon  will  not  entirely  deprive  it  of  tannin. 

3.  That  the  acid  obtained  by  sublimation  contains  no 
tannin^  at  least  that  is  appreciable  by  gelatin  ;  and  that  it 
cannot,  in  atiy  case,  supply  the  place  of  the  crystallised 
acid.  ' 

4.  That  this  sublimed  acid  appears  also  to  be  com* 
posed  of  acetic  acid  united  with  a  peculiar  aromatic 
volatile  oil. 

5.  That  with  the  assistance  of  water  pouted  into  the 
ethereal  ttncture  of  nutgalls  or  into  ether  containing^  sub- 
limed acid,  an  oily  maitter  is  separated. 

6.  That  there  exists  no  known  process  for  completely 
piurifying  Scheele's  acid ;  that  is  to  say,  that  we  cannot 
deprive  it  of  the  whole  of  its  tannin  but  by  reducing  it  to 
the  state  of  acetic  acid ;  which  proves,  that  the  portion 
of  tannin  it  retains  is  necessary  to  constitute  the  gallic 
acid,  whence  results  its  excellent  properties  in  the  art  of 
dyeu)g« 

1.  That  the  red  oxyd  of  mercury,  and  the  oxyd  of  tin, 
as  well  as  carbon,  decomposes  this  acid* 

8«  That  we  may  obtain  acetic  acid  by  the  distillation 
of  nut*galls  with  water,  and  that  it  is  by  thk  help  of  heat, 
which  acts  more  immediately  on  the  nut-galls,  that  we 
favour  a  more  intimate  combination  between  the  acid  and 
the  tannin. 

9.  That  the  earthy  and  alkaline  gallates  also  yield 
acetic  acid  by  their  decomposition. 

•  10.  And,  lastly,  that  the  gallic  acid,  like  other  vege* 
table  acids,  is  composed  of  oxygen,  hydrogen  and 
carbon.  « 

If  these  resiilts  be  accurate,   we  may  conceive  the 
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possibility  of  acriviDg  at  the  synth^is;  some  attempts 
that  1  have  already  made,  have  giren  me  the  hope  of  ac- 
complishing it.  I  •  shall  have  the  honour  of  communi- 
eating  to  the  class  the  results  of  my  labours^  if  they 
should  be  worth  their  attention. 


•mm  ' 
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By  M.  GuENivEAu. 
From  the  Journal  des  Mines. 

* 

XjLMONG  the  great  number  ol  metaliic  sulpiureisthBt^ 
nature  affords  us,  the  decomposition  of  many  of  them  is 
found  to  be  of  great  impc^tance  to  the  arts.  The  3ui- 
phuirets  of  iron,  copper^  l^ad,  metcuryi  &c.  ooeaMon 
metallurgical  processes  that  »ho.uild  be  particularly  at* 
tended  to  by  those  who  study  tlie*che[macal  arts«  . 

The  natMre  and  properties  of  ihese  coDnpouiuis  l^atoe 
been  well  known  since  chemists  have  made  them'  the  aub- 
jects  of  their  labours  j  but  this  knowledge  h^  not  yet 
been  of  service  in  the  progress  of  the  science,  because 
the  facts  that  have  been  collected  in  the  laboratories  have 
not  been  carefully  compared  with  those  furnished  by  th^ 
large  way,  notwithstanding  it  is  well  known  that  this  is 
the  best  means  of  arriving  at  useful  results,  and  at  the 
theory  of  the  various  operations  to  which  the  sulphurets 
are  submitted.  I  propose  in  this  memoir  to  supply  what 
is  wanting  in  this  respect ;  and,  with  this  view,  I  have 
collected  many  long-known  experiments  and  observations, 
to  which  I  have  added  some  of  my  oWn ;  and,  from  th&v  ^ 
investigation,  I  have  deduced  consequences  which  tend 
to  make  some  changes  in  the  ideas  that  generally  prevail 
on  lh»  treatment  of  metallic  sulphurets. 

Of 
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Ojfthe  Action  of  Heat  on  metallic  Snlphurets. 

.  Tlie  action  of  heat  on  metallic  «ulphurets  should  be 
fynt  exaaiiQed,  because  it  U  dways  uecessary  to  the  de- 
composition of  these  substances  to  be  enabled  to  form  an 
accurate  judgment^  I  have  chosen  to  make  my  observa- 
tions on  experiments  in  which  this  action  is  entirely  iso« 
lated.  This  is  of  consequence  to  be  remarked,  because 
it  is  from  neglecting  to  analyse  the  effects  produced  by 
several  causes  that,  in  metallurgy,  a  desulpburating  power 
has  been  attributed  to  caloric  only,  which,  in  my  opinion,  , 
it  does  not  possess  in  a  very  high  degree. 

The  sulphurets  of  mercury  and  arsenic  are  volatilized 
in  close  vessels,  when  they  are  ,exposed  to  a  temperature, 
a  little  elevated*  The  subliipated  sulphuret  has  often  a 
colour  different  from  that  which  it  had  before ;  and  the 
experime9ts  of  Messrs..  Proust  japd  Thenard  sh^w  diat 
this  change  )s  thf  consequence  of  a  variation  in  the  pro- 
pqrtioii  o^  the  el^ipent^  pf  this  coippound. 

The  ns^ural  siilphuret  of  iron  (pyrites  of  iron]  suffers 
only  a  partial  decomposition  from  caloric :  by*disfillin§  it 
in  a  retort  we  cannot  extract  from  it  half  the  sulphur  it 
contains.  In  Saxony,  the  distillation  of  pyrites  in  the 
large  way  never  yields  more  tbap  13  or  14  per  cent.,  of 
its  weight  of  sulphur. 

Tfa/ese  facts  not  being  su^cient  to  fix  my  opinion  on 
the*  effects,  of  he^t,  and  because  all  the  experiments  that; 
have  cqvf^  within  my  knowledge  vhave  been  made  at  a 
low  temperature,  X  undertook  the  following :  I  put  some 
pulveri^d  uron.  pyrites  into  a  crucible  lined  with  a  mix- 
tare  of  chareoal  and  clay ;  I  covered  it  over  with  charcoal 
powder,  and  heated  it  for  an  hour  in  a  forge,  and  it  be-p 
pame  ft  mass  which  still  preserved  all  the  characters  of 

pyrites ; 


294        Memoir  on  the  Demlphuratian  tf  M^ds, 

pyrites :  it  appeared  to  have  been  completely  melted, 
and  retained  two  thirds  of  the  sulphur  contained  in  the 
natural  pytites*  As  I  repeated  this  experiment,  I  was 
left  in  no  uncertainty  as  to  the  effects  of  heat  alone  upon 
sulphuret  of  iron  ;  and  I  thought  I  might  conclude  from 
it  that,  whatever  the  temperature  may  be,  it  will  only 
effect  a  partial  decomposition. 

Heat  produces  the  same  effects  on  sulphuretted  copper 
and  copper  pyrites  as  oh  those  of  iron  \  the  distillation  of 
copper  pyrites  afforded  but  very  little  sulphur.  These 
t^vo  kinds  of  copper  ore  may  finally  be  considered  as 
m1xtur,es  of  the  sulphurets  of  copper  and  iron,  and  th« 
sulphur  that  the  heat  separates  from  them  proceeds  almost 
«oIely  from  the  sulphuret  of  iron. 

The  sulphuret  of  lead  or  galena  is  more  variously 
treated  than  any  other  ore.  All  chemists  agree  in  consi- 
dering it  as  a  compound  of  sulphur  and  kad  only,  in  tbe 
proportions  6f  ,15  parts  of  the  first,  and  ^85  of  the  se- 
cond. I  was  the  more  careful  to  observe  the  effects  of 
caloric  on  the  galena,  because,  by  attempting  to  separate 
the  sulphurYrom  it  by  this  agent,  I  might'  hope  to  obtain 
metallic  lead,'  the  weight  and  fusibility  of  which  renders 
the  union  of  its  particles  very  easy. 

I  put  into  a  retort  SO  grammes  of  galena  reduced  to  a 
powder,  which  I  heated  for  two  hours,  gently  enough  to 
leep  it  from  becoming  glutinfous.  It  disengaged  only  a 
little  sulphurous  acid  that  was  produced  by  tbe  action 
of  the  air  of  the  vessels;  and  I  perceived  no  subli- 
mated sulphur  in  the  neck  of  the  retort.  I  augmented 
tbe  fire  for  two  hours  longer,  till  the  galena,  and  the 
Vessel  that  contained  it,  both  began  to  fuse.  The  sulphur 
volatilized  in  this  second  part  of  the  operation  was  in 
such  a  small  quantity,  that  it  was  not  possible  to  detaob  it, 

and 
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and  weigh  it  The  residuum  had  preserved  the  metallic 
brilliancy ;  it  was  glutinous,  and  contained  not  an  atom 
of  ductile  lead  ^. 

As  the  heat  in  this  experiment  had  not  been  rery 
strong,  I  submitted  to  the  fire  of  a  forge  some  pulverized 
galena  in  a  crucible  lined  as  above,  and  covered  it  over 
with  charcoal  powder.  It  afforded  a  mass  that  had  been 
well  melted,  and  was  like  what  is  called  lead  matt  in  me* 
tallurgy.  No  lead  was  collected ;  but  only  some  portions 
of  the  ingot  were  a  little  ductile.  On  analysing  it,  I 
found  that  there  remained  about  three  fifths  of  sulphur 
contained  in  the  galena.  I  attributed  a  part  of  the  loss 
that  it  sustained  from  the  action  of  the  fire,  and  which 
was  27  per  cent,  to  the  natural  volatilization  of  the 
sulphuret  of  lead ;  for  that,  owing  to  the  separation  of  tiie 
sulphur,  could  not  amount  to  more  than  6  per  cent.  »t 
the  most.  Thus  the  heat  effected  a  very  incomplete  de* 
composition  of  the  galena.  . 

I  shall  not  speak  particularly  of  the  sulphurets  of  zinc, 
antimony,  &c«  because  I  am  not  acquainted  with  a  suffi- 
cient number  of  experiments  to  determine  with  certainty 
the  effect  of  heat  upon  them ;  but,  firom  analogy,  I  should 
think  that  it  does  not  decompose  them  completely. 

All  the  facts  that  I  have  here  given  appear  to  me  to 
establish  the  opinion,  that  the  action  of  caloric  alone 
upon  metallic  sulphurets,  and  particularly  on  those  of 
iron,  copper,  and  lead,  is  limited  to  the  depriving  them 
of  a  small  portion  of  the  sulphur  they  contain,  and  after- 
wards melting,  and  even  volatilizing  them. 

*  There  are  few  chemists  who  have  not  made  this  experiment,  and 
obtained  the  same  resuhs.  I  cannot  help  anticipating  what  I  have  to 
•ay  in  the  sequel,  by  remarking  that  the  same  heat,  continued  for  an 
equal  length  of  time,  would,  foifh  the  contact  of  the  air,  have  eftiected 
It  complete  roasting  of  the  galena. 

0/ 


296        Memoir  an  the  Demdphuratwn  of  Metah: 

Of  the  simultaneous  Action  of  Heat  and  the  atmospheric 

Air  on  metallic  Sulphurets. 

• 

The  metallurgical  operation  that  is  employed  fot-  the 
desulpliuration  of  metals  is  known  under  the  name  ef 
roastijig.  Most  of  the  authors  who  have  treated  of  it  seem 
to  acknowledge  no  other  agent  of  decomposition  besides 
heat ;  and  even  those  who,  since!  the  introduction  of  the 
new  chemical  theories,  have  remarked  the  influence  of 
the  atmospheric  air,  have  never  considered  this  influence 
as  essential*.  The  experiments  that  I  have  collected 
having  shewn  how  much  the  action  of  heat  alone  is  in- 
sufScient  for  decomposing  a  metallic  sulphuret,  we  must 
necessarily  consider  tho  atmospheric  oxygen  as  having 
the  greatest  share  in  the  desnlphuration  of  metals  by 
roasting.  The  afiinities  of  sulphur.and  nietallic  substances 
for  this  principle  re^nder  tliis  assertion  very  probable ;  it 
is  also  proved  by  the  chemical  examination  of  the  pro- 
ducts of  all  the  roastingSy  as  well  as  by  the  wayjn  which 
the  operation  is  conducted.  Instead  of  seeing  the  volatN 
lization  of  the  sulphur,  by  the  roasting  of  the  sulpbmrets, 
effected  by  a  long-continued  and-well-managed  heatj  it  is  the 
decomposition  of  a  sulphuret  by  the  simultaneous  action 
of  the  air  and  of  caloric ;  and  the  hitherto  acknowledged 

^  Maqner  was  also  of  thiV  opinion ;  for  we  find  in  his  Chemical 
Dictionary  the  following  passage :  *<  There  are  several  methods  of 
separating  the  sulphur  from  metallic  substances ;  first,  as  the  sulphur 
is  volatile,  and  as  these  substances  are  more  or  less  fixed,, or  at  least 
almost  all  of  them  are  less  volatile  than  the  sulphur,  the  aeiion  of  heat 
alone  is  sufficient  to  separate  the  sulphur  from  most  metals,**  It  appears* 
however,  that  he  was  sensible  of  the  importance  of  the  contact  of  tho> 
atmospheric  air  in  the  roastings,  since'  he  says,  when  speaking  of  the 
sulphuret  of  mercury  and  arsenic,  "  it  would  not  be  impossible  to  db- 
•ulphu rate  them  without  an  intermedium,  by  a  well-managed  and  !od(;<* 
continued  heat,  and  with  the  concurring  action  of  the  air,^ 

necessity 
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necessity  of  not  suffering  the  minerals  to  melt  will  appear 
to  have  arisen  from  the  fear  of  communicating  to  it  a  co-« 
hesive  force  that  would  oppose  the  separation  of  the  sul- 
phur ;  but,  more  simply  speaking,  because,  when  in  a  li« 
quid  state^  the  action  of  the  air  is  limited  to  a  surface 
which,  as  it  cannot  be  changed^  would  soon  be  covered 
with  a  metallic  oxyd.  The  combination  of  the  oxygsa 
with  the  elements  of  the  sulphurets  produces  oxj/ds  and 
acidsj  the  affinities  of  which  have  great  influence  on  the 
separation  of  the  sulphur  and  on  the  results  of  a  roasting. 
These  usually  afford  a  mixture  of  oxyd,  sulphi^te,  and 
sulphuret  not  decomposed.  I  shall  examine  separately 
and  minutely  the  roasting  of  several  kinds  of  sulphuret^ 
beca^use  the  nature  of  the  metal  occasions  great  modifi-* 
cations  in  their  results ;  I  shall  afterwards  shew  bow^  and 
under  what  form,  the  sulphur  is  separated. 

Roasting  qf  Copper  Pyrites. 

Some  pieces  of  co(!>per  pyrites  are  arranged  upon  fag- 
gots in  the  most  convenient  manner  for  sustaining  a 
loDg^continued  combustion.  The  first  heat  separates  a 
part  of  the  sulphur,  which  is  in  a  manner  distilled^  and 
may  be  collected  ;  but  it  is  the  sulphur  itself  which  after- 
wards serves,  in  burning,  to  continue  the  operation*  It 
disengages  some  sulphurous  acid,  the  elasticity  of  which 
being  augmented  by  the  elevation  of  the  temperature^ 
prevents  the  combination  with  the  metallic  oxyds.  Th« 
sulphuric  acid,  which  is  formed  notwithstanding  the  care 
that  is  taken  to  slacken  the  combustion,  unites  with  the 
oxyds  of  iron  and  copper ;  but  the  sulphate  of  iron  is 
partly  decomposed  by  the  super-oxydation  of  the  metal. 

The  iron  pyrites,  submitted  to  the  same  operatioaSf 
underwent  similar  decompositions. 

The  roasting  of  copper  pyrites  in  a  reverberating  fur- 

VoL*  XI.--^coNO  Series.  ,  Q  q  nace 
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tiace  occasions  the  same  phenomena,  and  might  be  rea- 
sonably expected  to  allow  a  much  more  complete  sepa- 
ration of  the  sulphur  than  id  done  in  the  open  air  ;  and, 
if  this  is  not  the  case,  it  is  no  doubt  owing  to  the  difficulty 
of  preventing  the  agglutination  of  the  sulphuret,  which 
is  produced  by  the  elevation  of  temperature  that  takes 
place  from  the  rapid  and  inevitable  combustion  of  a  great 
quantity  of  sulphur. 

It  now  remains  for  me  to  speak  of  a  fiirnace  in  which 
the  melting  and  roasting  of  copper  pyrites  may  (to  a 
certain  point)  be  effected,  at  the  same  timq;  it  is  the 
same  as  is  used  at  Falhun  in  Sweden  *  ;  it  has  an  interior 

basin, 
• 

*  We  have  the  following  account  of  it  in  Jars's  Metallnrgical  Tra- 
vels. The  melting  of  an  ore  roasted  a  single  time  is  effected  in  a  far* 
oace  '*  having  an  interior  basin,  which  is  destined  to  contain  tht  pro- 
duct of  the  operation.**-*-*'  When  it  is  heated  it  is  charged  with  a  Urge 
quantity  of  scoria  proceeding  from  the  melting  of  black  copper,  some 
quartz  and  a  litile  ore.**—-'*  Tht  quartz  is  not  mixed  with  the  ore,  but  is 
tdded  to  it,  particularly  when  there  is  reason  to  fear  some  embarrassment 
In  the  interior  basin.**— '*  The  melting  of  matts  is  effected  in  a  similar  far* 
Daoe«  but  smaller.**—'*  The  materials  remain  longer  in  the  furnace,  for 
the  matter  is  run  out  but  twice  ici  S4  hours.  Fery  little  rich  matt  ti 
extracted  from  theqi,  but  a  very  large  ingot  6f  black  copper.***—'*  This 
method  of  melting  the  pyrites  is  certainly  the  only  one  that  can  be  em* 
ployed ;  and,  notwithstanding  the  inconveniences  that  attend  it,  msy 
nevertheless  be  the  means  of  great  advantages  :  whaterer  it  may  be* 
we  would  advise  coniparati\*e  trials  always  to  be  made  with  it." 

Another  very  valuable  advantage  is  the  concentralion  of  the  metal  con* 
talned  in  the  Jluid  matter  which  is  centinuaJfy  agitated  by  the  wind  from 
the  bellows.  A  smaller  quantity  of  matt  is  extracted  from  it^  bat 
it  is  proportionably  richer.  We' confess  our  surprize  at  the  melting  of 
the  black  copper  **  (that  which  yields  the  black  copper)  to  see  the  little 
rich  matt  that  proceeded  from  another  very  middling  one,  and  which 
did  not  appear  ev^  to  have  been  roasted.**  In  fact,  we  may  believe  with 
M.  Jars  that  this  method  of  melting  the  copper  pyrites  is  one  of  th* 
best,  if  It  does  not  volatilize  more,  copper  than  by  the  other  processes ; 

but 
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basin^  which  receives  the  product  of  a  melting  of  24 
or  48  hours,  and- where  a  separation,  or,  more  properly 
speaking,  the  combustion  of  the  sulphur  is  effected. 

The  bellows  blow  upon  the  bath  with  sufficient  force 
to  disperse  the  scoria,  and  to  bum  a  portion  of  the  sul- 
phur that  is  found  on  the  surface ;  the  iron  also  is  oxy- 
dised,  and  some  quartz  is  added,  to  vitrify  it  in  proportion 
as  the  roasting  takes  eflect.  We  may  thas  explain  the 
concentration  of  the  metal,  and  the  general  result  of  the 
melting  which  so  much  surprized  M.  Jars.  This  is  per- 
haps the  only  process  in  which  sulphur  and  iron  are  sepa* 
rated  at  the  same  time  in  equally  large  quantities. 

The  desulphuration  of  copper  «p3nrites  appears  to  be 
effected,  first^  by  the  sublimation  of  a  small  portion  of  suU 
phur,  which  niay  be  collected,  or  is  consumed  in  the  air 
secondly,  by  the  disengagement  of  sulphurous  acid,  which 
is  most  plentiful  when  the  operation  is  best  conducted  *■ 
thirdly,  by  the  evaporation  of  a  little  sulphuric  acid,  of 
which  however  the  greatest  part  remains  united  to  the 
copper. 

Boasting  of  the  Galena. 

Galena  is  very  difficult  to  desulphurate  completely  by 
roasting :  the  affinity  of  its  ingredients  for  oxygen  ren- 
ders the  separation  indeed  prompt  enough  ;  but  that  of 
the  new  componnds,  the  sulphuric  acid  and  the  oxi/d  of 

s 

but  if,  as  I  think  we  may,  we  can  sabstitute  the  reverlerating  furnace 
for  that  of  Falbun>  following  at  the  same  time  the  same  course  of 
operations^  it  would  uncloubtedly  b«  much  more  convenient  than  the 
operation  of  melting  at  the  blast-furnace. 

*  Some  recent  experiments  of  Messrs.  Clement  and  Desormes,  have 
shewn  that  the  combustion  of  the  sulphur  d^es  not  aiiurd  sulphuric « 
ftcid  so  easily' as  it  has  been  imagined,  but  that  its  formation  is  deter- 
mined by  different  particnlar  circumsiaooes^  such  as  the  presence  of 
ilkalieSf  oxyds^  &o. 

Qq  2  lead^ 
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» 

lead  J  produces:  a  new  combination  wbick  retaias  iHe  sul« 
phur^  and  thus  forms  an  impediment  to  the  desulpbura* 
tion :  it  is  to  this  affinity  of  the  oxjd  of  3ead  for  the  sul- 
phuric acid,  that  we  must  attribute  the  facility  with 
which  this  acid  is  formed  in  the  roasting  of  galeim* 

I  shall  give  the  detail  of  the  various  processes^  which 
this  important  decomposition  has  occasioned^  because  I 
think  1  can  account  for  the  numerous  and  complicated 
phenomena  they  present. 

Whatever  precautions  we  may  take  iix  roasting  galena  in 
ft  calcining  dish,  it  is  impossible  to  convert  all  the  sulphur 
into  sulphurous  acid,  and  to  prevent  the  formation  of  tho 
sulphuric  acid ;  the  result  always  presents  a  mixture,  of 
oxyd  and  sulphate  of  lead* 

In  roasting  in  the  large  way,  upon  Spoors  expresily  pro-* 
pared  for  the  purpose,  the  proportion  of  sulphate  of  lead 
is  much  more  considerable,  which  is  owing  to  the  tem^ 
perature  and  the  faciUty  with  which  the  air  penetratesr 
the  ore.  A  number  of  analysed  that  were  made  at  VEcek 
des  Mines  led  me  to  conclude  that,  the  rod&teAschtich 
of  the  mine  at  Pezey  contained  from  one-third  to  a  half  of 
its  weight  of  sulphate  of  lead  ;  whence  it  follows  that,  sup^ 
posing  even  all  the  galena  to  be  decomposed,  the  Toast- 
ing does  hot  separate  half  of  the  sulphur  that  it  con* 
tains. 

The  reverberating  furnace  is  employed  with  great  suc- 
cess for  roasting  the  ores  of  sulphuretted  lead.  It  hap* 
pens  even  in  certain  foundries,,  that  in  this  furnace  the 
separation  of  the  sulphur  is  so  completely  effected,  that 
when  the  roasting  is  judged  to  be  finished,  it  only  re- 
quires the  addition  of  charcoal  to  produce  immediately  a 
large  quantity  of  metallic  lead.  Yet  it  is  certain,  that 
much  sulphate  of  lead  is  formed,  which  is,  as  we  have 
seen,  a  natural  rei>ult  of  the  action  of  th^^air  on  thega-* 

lejia^ 
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lentf,  when  submitted  to  an  elevated  temperature ;  the 
cbimnies  of  the  furnaces  are  also  filled  with  it.  The  dei 
composition  of  this  sulphate  by  the  charcoal  produces  a 
Bulphvretof  a  matt  of  lead  ;  and  though  sulphurous  acid 
may  be  disengaged,  it  is  vejy  difficult'  to  explain  how 
the  addition  of  charcoal  can  make  the  lead  run  in  a  con- 
siderable quantity,  I  conjectured  that  the  sulphate  of 
lead  was  decomposed  during  the  roasting,  and  that  no« 
thing  more  remainied  after  this  operation  tliaii  a  little 
impure  oxyd  ;  and  I  think  I  have  found  the  cause  of  this 
decompoeition  in  the  action  of  still  undecomposed  galena 
OD  the  sulphate  that  is  formed.  The  folio  wing  expend 
ments  will  sJiew  the  nature  smd  the  result  of  thi»  action. 

I  put  A  mixture  of  one  part  of  sulphuret  of  lead  puU 
verized,  and  three  of  sulphate  (made  in  the  humid  way) 
into  a  retort ;  I  heated  it  slowly  at  first.  When  the  re-^ 
tcnrt  was  red,  a  considerable  disengagement  of  sulphurous 
lieid  gas  to<^  place ;  it  lasted  an  hour,  at  the  end  of 
which  time  the  retort  entered  into  fusion  ;  the  residuum 
bad  been  melted,  and  afforded  a  mixture  of  oxyd  and 
sulphate  of  lead«  I  was  satisfied  that  the  sulphurous  acid 
which  had  been  collected  in  water,  wa3  not  mixed  with 
sulphuric  acid. 

This  experiment  demonstrated  the  decomposition  of 
the  sulphate  of  lead  by  the  sulphuret,  or  rather  that  of 
the  sulphuric  acid  it  contains,  by  the  sulphur  and  the 
lead  of  the  galena.  The  sulphurous  acid  undoubtedly 
proceeds  from  the  oxygenation  of  the  sulphur,  and  the 
demi-decomposition  of  the  acid  ;  for  1  ano  certain  that  no 
sulp!)ate  remained  in  the  residuum.  I  have  repeated  this 
decomposition  by  employing  equal  parts  of  galena  and 
sulphate ;  the  disengagement  of  sulphurous  acid  was 
more  abundant,  and  there  remained  ip  the  retort  a  rhix- 
ture  of  oxyd  and  sulphuret^  whence  I  concluded,  that  if 

in 


302         Memoir  on  the  Desulphuratim  of  Metals. 

in  the  first  experiment,  the  proportion  of  the  sulpfauret 
of  lead  was  too  weak,  it  was  too  strcmg  in  the  last.  I 
made  still  another  attempt  to  come  at  the  exact  propor* 
tions  requisite  for  .the  mutual  decomposition,  and  I 
hoped  at  the  same  time  to  be  assured  of  the  oxydation  of 
the  lead  contained  in  a  metallic  state  in  the  galena.  I 
put  fourteen  grammes  of  sulphate  well  mixed  with  eight 
grammes  of  sulphuret,  in  a  crucible  not  lined,  vhich  I 
suffered  to  get  gradually  red.  I  remarked  that  a  con- 
siderable bubbling  was  produced,  >vhich  was  occasioned 
by  the  disengagement  of  sulphurous  acid  VI  did  not  r&- 
niove  the  crucible  till  I  saw  that  the  melted  matter  was 
at  rest.  I  found  two,  substances  perfectly  separated  ;  that 
which  occupied  the  lower  part  was  only  melted  sulphuret 
of  lead  without  a;iy  mixture  of  ductile  lead ;  the  other  had 
all  the  characters  of  the  oxyd  of  lead  called  glass  of  lead ; 
this  portion  was  a  combination  of  oxT/d  and  silex  proceed- 
ing from  the  crucible,  without  any  traces  of  sulphate  of 
lead. 

This  experiment  proved  that  the  lead  of  the  galena  was 
oxydated  at  the  expense  of  the  sulphuric  acid  ;  but  it  did 
not  determine  the  quantity  of  galena  that  is  necessary  for 
the  complete  decomposition  of  the  sulphate.  I  believe 
however  that  the  pi'oportion  of  one  part  of  the  first  tp 
two  of  the  second,  would  be  nearly  right ;  besides,  it  ap- 
proaches very  nearly  the  proportions  which  would  result 
from  the  decompositions  of  these  substances. 


TO  BE  CONCLUDED  IN  OUR  NEXT. 
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Mtmoir  en  the  Proportion  of  Light  pr  duced  hy  different 
combustihle  Substances^  and  on  the  Degrees  of  Brightness 
obtained  from  different  Lamps^  according  to  the  Mature  of 
the  Oil  employed.    By  M.  Hassenfratz. 

From  the  Annales  de  Chimie.  < 

A  WAS  commissioned  by  the  government  to  make  some 
experiments  for  the  purpose  of  determinmg  the  most 
economical  means  of  obtaining  light,  both  by  comparing 
the  value  with  the  consumption  of  the  different  combus- 
tible  matters,  and  by  varying  the  manner  of  employing 
them. 

I  accordingly  made  a  great  number  of  experiments  in 
order  to  resolve  the  question  ;  but  the  results  to  which 
they  led  me  differed  so  widely  from  those  which  I  had 
expected,  that  I  could  not  determine  upon  publishing 
them  ;  however,  after  having  satisfied  myself  of  their  ac- 
curacy, I  resolved  to  give  them  to  the  public,  when  I 
read,  in  the  Bibliotheque  BritanniquCy  an  account  of  simi- 
lar experiments,  the  results  of  which  were  also  different 
from  mine.  I  therefore  deferred  the  publication  of  my 
experiments  till  they  should  be  confirmed  or  invalidated 
by  new  oneii ;  and  it  was  not  till  after  I  had  assured  my* 
self,  by  several  repetitions,  that  there  was  nothing  w  hich 
required  alteration  in  my  first  results,  that  I  finally  de- 
termined to  make  them  known  to  the  public. 

The  great  difference  between  my  results  and  those  of 
Count  Rumford,  is  the  conclusion  to  which  he  was  natu- 
rally led,  that  the  lamps,  with  a  current  of  air  and  cir* 
cular  w^ck,  generally  called  Argand's  or  Quinquet's 
lamps,,  to  produce  a  given  quantity  of  light,  consume 
less  oil  than  the  ordinary  lamps  without  a  current  of  air. 
I  was  likewise  of  this  opinion  when  I  made  my  expert* 
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ments,  and  the  contrary  result  to  which  I  was  led,  Wa* 
the  cause  that  prevented  me  from  publishing  them  sooner. 
I  hope,  in  the  sequel  of  this  memoir,  to  shew  upon  what 
this  difFercnce  depends,  though  I  by  no  means  promise  to 
explain  how  it  has  happened  that  in  two  similar  experi- 
ments, made  by  Count  Rumford  and  by  me,  we  have  ob- 
tained such  different  results.  It  will  remain  for  those 
nien  of  science  who  shall  repeat  them,  to  decide  between 
the  experiments  of  that  philosopher  and  mine.  1  shall 
consider  myself  happy  to  have  directed  the  public  atten* 
tion  to  a  question  6f  domestic  economy,  which  interests 
every  class  of  society. 

What  I  chiefly  proposed  to  myself,  in  the  experiments 
which  I  have  made,  was  to  compare  together  the  lights 
produced  by  wax,  spermaceti  and  tallow  candles,  and 
the  oils  of  poppy,  fish  and  cole-seed. 

In  the  experiments  upon  the  different  oils  I  employed 
pump-lamps,  with  round  wicks,  consisting  of  36  fihimcnts 
of  cotton,  of  which  33  metres  weighed  148  centi- 
grammes, and  Argand's  lamps  with  the  circular  wicks 
usually  met  with  in  commerce. 

The  tallow  candles  which  I  used  were. moulded,  six  to 
the  pound  ;  and  the  wax  and  spermaceti  candles  h"^^  to 

the  pQund. 

« 

For  ccujnparing  the  intensities  of  the  different  lights  I 
employed  the  process  indicated  by  Bouguer,  and  which 
was  practised,  in  1785,  by  Messrs.  Vandermonde  and 
.Monge,  when  they  were  commissioned  by  the  Academy 
of  Sciences  to  compare  the  intensities  of  the  light  pro- 
duced by  the  lamps  with  a  current  of  air.  Count  Rum- 
ford  has  employed  the  s^me  method.  It  consists  in  pla- 
cing the  two  lights  at  two  different  distances  from  a  pieee 
of  white  paper,  placing'  near  to  this  paper  a  small  opaque 
•ylinder^  and  removing  the  lights  to  such  distances  at 
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which  the  shades  respectively  produced  by  each  have  the 
same  intensities.  The  intensities  of  the  lights  arp  in  th^ 
ratio  of  the  squares  of  the  distances  of  the  luminous  bo- 
dies from  the  line  at  which  the  two  shades  meet  upon  the 
white  paper. 

I  must  here  observe,  with  Count  Rumford,  that  these 
experiments  require  much  care  and  assiduity,  and  present 
many  difficulties.  Of  these  the  two  principal  are,  first, 
the  variation  of  the  light  according  to  the  length,  and 
the  carbonization  of  the  wicks  of  the  burning  substances ; 
and,  secondly,  the  diderence  of  the  colour  of  tl^e  shades 
compared. 

As  to  the  first  of  these  difficulties,  I  endeavoured  to 
obviate  it  by  frequently  snuffing  the  wicks  of  the  candles 
and  of  the  ordinary  lamps,  by  keeping  the  wicks  of  the 
Argand's  lamps  at  a  nearly  equal  light ;  and  the  second, 
by  comparing  together  lights,  the  intensities  of  which  did 
not  differ  n^uch  from  each  other. 

In  order  to  determine  the  quantity  of  the  combustible 
matters  consumed  hourly  by  the  different  luminous  bo- 
dies, I  kept  them  burning  for  eight  or  ten  hours  in  sue* 
cession,  compared  the  light  produced  during  the  whole 
continuance  of  the  combustion,  and  from  the  sum  of  the 
lights  compared  during  the  whole  duration  of  the  experi- 
xnenty  I  deduced  an  average  intensity  of  light.  I  have 
several  times  repeated  the  same  experiment,  and  have 
taken  for  the  result  the  average  of  all  those  which  I  made 
in  the  course  of  six  months  upon  the  same  substance,  and 
in  the  same  manner. 


TO  BE  CONCLUDED  IN  OUR  NEXT. 
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(Authentic  Communications  for  this  Department  of  our  Work  voxll  h 

thankful^  received.)  , 

On  the.  Use  of  Broad-Wheel  Carriages^  SCc,   ' 

The  following  Article  is  extraCteifrom  the  Reports  of  the 
Committee  of  the  House  of  Commons  on  Acts  regarding 
the  Use  of  Broad-Wheels,  and  other  Matters  relating 
to  the  Preservation  of  the  Tumpike-Roads  and  Highuays 
of  the  Kingd<ym, 

J.  HE  Committee  were  appointed  to  take  into  consi^ 
deration  the  Acts  in  force  regarding  the  use  of  broad 
wheels',  and  to  examine  what  shape  is  best  calculated  for 
ease  of  draught,  and  the  preservation  of  the  roads ;  also 
to  suggest  such  additional  regulations  as  may' contribute 
to  the  preservation  of  the  turnpike  roads  and  highways  of 
the  kingdom  ;  and. were  instructed  to  consider  of  an  Act 
for  limiting  the  number  of  persons  to  be  carried  on  the 
outside  of  stage-coaches  or  other  carriages.  They  pro-? 
ceeded  to  examine  the  important  subjects  recommended 
to  their  attention  ;  and  conceiving  the  regulations  as  to  the 
number  of  outside  passengers  to  be  conveyed  on  stage- 
coaches, to  be  not  only  connected  with  tlie  preservation 
of  thte  roads,  but  also  iq  other  respects  interesting  to  the 
public,  they  thought  it  incumbent  upon  them  to  Jose  no 
tirtle  in  reporting  to  the  House  some  particulars  on  that 
subject.  They  state  that  regulations  of  this  nature  were 
first  made  by  an  Act  passed  in  the  year  1788,  which  was 
afterward  altered,  explained  and  amended  by  an  Act 
passed  in  the  year  1790:  it  appeared,  however,  to  them, 
that  the  salutary  regulations  provided  by  the^  Acts  bad 
,been,  by  a  variety  of  contrivances,  most  grossly  evaded, 
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insomuch  that,  instead  of  six  (the  number  limited  by  the 
original  Act),  twenty  passengers  and  more  were  often 
seen  carried  on  the  outside  of  stage-coaches ;  and  that  it 
was  not  unusual  to  see  ten  on  the  roof,  three  on  the  l|ox 
(besides  th^  driver),  four  behind  on  what  is  called  the 
GoTnon-board,  and  six  on  the  dicky  or  chair.  These 
evasions  of  the  Law  the  Committee  thought  to  be  in  seve- 
ral respects  of  great  public  disadvantage ;  for  it  cannot 
^  be  doubted  that  machines  conveying  such  a  number  of 
persons  and  their  luggage  must  be  extremely  destructive 
to  the  roads ;  the  wheels  are  narrow,  and  tlie  weight 
great ;  and  as  these  carriages  are  not  liable  to  the  regula- 
tions regarding  weighing-engines,  the  weight  they  carry 
has  no  lin^t ;  and  from  the  enormous  weight,  and  in- 
judicious manner  in  which  such  a  number  of  passengers 
and  their  luggage  is  frequently  conveyed,  accidents  are 
daily  happening  in  one  part  of  the  kingdom  or  another, 
and,  indeed,  scarcely  a  week  passes  without  some  of 
those  carriages  breaking  down,  to  the  imnriinent  danger 
of  the  unfortunate  passengers  who  trusted  themselves  to 
that  mode  of  conveyance.  They  concluded  by  express- 
ing their  persuasion  that  it  was  unnecessary  to  dwell  any 
longer  upon  a  subject  which  they  conceived  to  be  so  well 
entitled  to  the  immediate  attention  of  Parliament. 

This  report  had  been  no  sooner  presented  to  the  House 
of  Commons  in  June  1806,  than  an  Act  of  Parliament 
passed  to  prohibit  any  greater  number  than  ten  outside 
passengers  in  the  winter,  and  twelve  in  the  summer,  be- 
sides the  coachman  and  guard,  to  be  carried  ot)  or  about 
any  coach,  of  whom  one  only  could  be  permitted  to  ride 
on  the  box  with  the  coachman.  This  Act  also  restrains 
the  packing  of  luggage  on  the  roof  to  the  heiglit  of  two 
feet ,  and  contains  many,  other  salutary  regulations  for 
the  conduct  of  coachmen, and  guards,  both  towards  their 
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employers  and  the  passengers:  it  took  place  from  the  1st 
September  1806. 

In  a  subsequent  Report  the  Comaiittee  lay  before  the 
House  their  observations  on  the  t!wo  other  points  recom* 
mended  to  their  attention,  namely,  the  system  wbix:h 
ought  to  be  adopted  for  the  greater  ease  of  draught  in 
carriages,  and  the  best  means  of  preserving  the  turnpike 
roads  and  highways  of  the  kingdom  ;  and  they  trust  that 
the  information  which  they  haye  collected,  though  they 
find  it  impossible  to  do  justice  to  these  investigations, 
"will  contain  many  useful'  suggestions,  which,  aided  by 
farther  enquiries,  may  be  of  the  most  material  service  in 
promoting  the  general  interests  of  the  kingdom. 

They  remark,  that  ease  of  draught,  independent  of 
the  state  of  the  roads,  must  principally  depend  on  two 
circumstances  ;  the  general  nature  of  the  carriages  made 
use  of,  and  the  construction  of  the  wheels.  They  report 
that  a  variety  of  carriages  have  been  adopted  in  different 
countries,  from  the  sledge  to  the  waggon,  with  wheels 
rolling  a  surface  of  sixteen  inches.  Waggons  upon  the 
largest  scale,  say  they,  may  certainly  be  economical  to 
the  proprietor,  more  especially  where  the  wages  of  men 
are  high,  as  one  trusty  person,  with  an  assistant  at  in- 
ferior wages,  can  manage  a  number  of  horses,  and  con- 
vey with  the  like  number  of  horses  and  attendants  greats 
burdens,  in  proportion  to  the  expense,  than  can  be  .car- 
ried  on  the  publfc  roads  in  any  other  manner;  and  if 
there  were  no  objections  to  the  use  of  waggons  on  ac- 
count of  the  destruction  which  they  occasion  to  the  roads, 
(the  reparation  of  which  is  attended  with,  a  very  heavy 
expense  to-the  public,)  the  use  of  them  would  be  deser- 
ving of  *  encouragement,  especially  in  a  commercial 
country,  where  it  is  important  that  goods  should  be  con- 
veyed at  as  moderate  an  expense  as  possible.  The  Com- 
mittee, 
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mittee,  however,  were  induced  to  believe,  from  the  in- 
formation which  they  acquired,  that  there  are  ^scarcely 
any  materials  of  which  our  roads  are  formed  that  can 
bear  the  pressure  of  such  enormous  weiglits  as  these  wag- 
'  gons  are  now  allowed  by  Law  to  carry :  in  addition  to 
which  it  may  be  stated,  that  the  fprm  of  their  wheels  or 
rollers,  whose  fellies  ar«  sixteen  inches  broad,  and  as  now 
constructed,  of  a  conical  shape,  is  particularly  injurious 
to  the  roads.   • 

Of  machines  with  two  wheels  for  carrying  goods  and 
other  articles,  which  are  known  under  the  general  name 
of  carts  or  cars,  they  think  single  horse  carts  are  in 
many  cases  to  be  preferred  ;  for  though  they  cannot  be 
adopted  with  equal  advantage  where  roads  ^re  crowded 
with  carriages,  and  each  cart  must  have  a  distinct  person 
to  attend  it,  yet  where  one  person  can  take  the  charge 
of  two  or  three  single  horse  carts,  as  is  practised  in  Scot- 
land, there  are^  no  means  by  which  a  great  quantity  of 
goods  can  be  conveyed  at  so  small  an  expense.  Carts 
have  been  tried  with  two  horses  abreast,  but  those  in  use 
are  thought  very  injurious  to  the  roads,  from  the  great 
weight  they  carry  on  narrow  wheels  ;  it  has  been  suggest- 
ed, that  carts  with  three  horses  abreast,  if  they  were  re- 
stricted to  use  a  breadth  of  wheel  proportionate  to  the 
weight  they  carry,  as  well  as  to  a  wheel  of  a  cylindrical 
form,  not  only  all  the  horses  oould  be  more  easiJy  ma- 
naged by  the  driver,  so  as  to  oblige  them- to  act  with  all 
their  force  together  in  dragging  a  machine  up  a  liill,  but 
they  Avould  also  be  equally  employed  in  resisting  the 
weight  of  the  carriage  in  its  descent :  this  kind  of  ma- 
chine, if  it  answers  the  expectations  formed  of  it,  might 
be  extremely  serviceable  in  the  ordnance  and  military 
departments.  .  . 

The 
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The  proper  form  of  carriages  for  the  conveyance  of 
goods  they  consider  to  be  a  subject  which  still  requires 
further  investigation  and  accurate  experinnents,  before  the 
principles  thereof  can  be  fully  ascertained  ;  and  they 
proceed  to  consider  the  subject  under  the  following  beads: 
1.  the  form  of  the  rim  or  felly  ;  2.  the  nature  and  position 
of  the  spokes;  3.  the  breadth  of  the  wheels;  4.  their 
height,  and  the  line  of  draught ;  5.  the  position  of  the 
axle ;  6.  the  weights  allowed  to  be  carried ;  and,  7,  the 
experiments  necessary  to  be  tried  for  the  purpose  of  as- 
certaining the  nature  of  the  wheels,  and  the  construction 
of  carriages  best  calculated  for  ease  of  draught  in  dif- 
ferent circumstances. 

With  respect  to  the  first  head  they  observe,  that  the 
RIMS  of  all  wheels  which  have  an  equal  bearing  on  their 
w  hole  breadth,  must  either  be  of  a  cylindrical  or  conical 
form  ;  but  some  in  common  use  are  rather  roUnded,  and 
in  a  fQw  instances  the  law  is  evaded  by  a  single  stake 
being  raised  above  the  general  surface  of  the  tire ;  by 
Avhich  means  wheels  of  a  considerable  breadth,  having  but 
a  narrow  bearing  on  the  roads,  operate  as  injuriously  on 
them  as  narrow  wheels.  It  having  been  communicated 
to  them  that  Mr.  Gumming,  of  Pentonville,  had  long  paid 
particular  attention  to  this  branch  of  the  subject,  and  that 
he*- had  coiUrived  machinery  byiwhich  the  effects  of  cy- 
lindrical and  conical  wheels,  both  in  regard  to  the  pre^ 
servation  of  the  roads  and  the  labour  of  the  cattle,  were 
ascertained,  they  requested  his  attendance;  when  he 
clearly  explained  to  them,  that  the  description  in  the  Acts 
which  have  pa53ed  fo^-  proportioning  the  breadth  of 
wheels  to  the  weight  of  the  load  ;  namely,  t/iat  the  wheel 
should  be  flat  on  the  sole,  so  as  to  have  an  equal  bearing  in 
its  whole  breadth^  being  equally  applicable  to  conical  as 
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to  cylindrical  wheels,  was  very  ineffectual  for  the  purpose 
intended  ;  for  the  effects  of  those  different  shapes  on  the 
roads,  and  on  the  labour  of  the  cattle,  are  not  only  dif- 
ferent,  but  contrary  to  each  other,  which  is  plainly  eluci- 
dated in  an  essay  on  that  subject,  formerly  published  by 
Mr.  Cummings*  ;  and  by  an  ingenious  and  well-conducteJ 
apparatus  he  exhibited  to  them  various  experimeiUs,  from 
which  they  feel  themselves  authorised  to  infer,  that  there 
is  a  resistance  from  the  partial  dragging ^at  the  periphery 
of  every  wheel  which  is  of  a  conical  shape  ;  that  i\t  grinds 
,  the  hardest  materials,  and  leaves  the  surface  of  the  roads 
in  a  state  to  imbibe-  water,  and  adds  considerably  to  the 
labour  of  the  cattle  ;  and  that  this  resistance,  so  injurious' 
to  the  roads  and  to  the  cattle,  is  increased  by  increasing 
the  breadth  of  the  conical  wheel :  that  wheels  %vhich  are 
cylindrical  have  no  such  dragging  at  their  circumference, 
no  such  grinding  or  deranging  of  the  materials  ;  and  that 
the  cylindrical  wheel,  by  its  progressive  dead  pressure, 
consolidates  and  unites  the  materials,  and  leaves  the  sur- 
face smooth,  close,  and  impenetrable  to  watdr ;  and  that 
on  a*  resfular  well-formed  clean  road  the  resistance  to  tlie 
progress  of  the  cylindrical  wheel  is  not  increased  by  in- 
creasing the  breadth-   But,  as  in  deep  snow,  deep  sludge, 
and  in  general  with  deej)  roads,  th^  resistance  is  in  pro- 
portion to  the  surface  presented  by  the  front  of  the  wheel, 
they  do  not  think  proper  to  recommend,  for  the  present, 
•any  greater  breadth  than  from  nine  to  twelve  inches ;  and 
as  many  broad  wheels  are  now  made  rounded  on  the  sole 
or  periphery,  and  are  neither  a  part  of  a  perfect  cylinder 
or  cone,  they  apprehend   their  properties  must  be  esti- 
mated according  to  their  affinity  to  the  one  or  the  otfaer« 

*  Inserted  in  the  thirteenth  volume  of  the  first  series  of  this  work. 
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From  the  illustrations  which  Mr.  Cumming  produced  of 
the  contrary  effects  which  wheels  of  a  cylindrical  and  co« 
nical  shape  must  have  on  the  roads,  and  on  the  labour  of 
cattle,  and  the  very  satisfactory  experiments  by  which 
every  conclusion  was  supported,  they  presume  that  much 
benefit  might  arise  from  his  investigating  general  princi- 
))lcs  for^constructing  wheel  carriages,  and  illustrating  the 
])rinciples,  by  experiments,  in  the  manner  which  he  has 
already  adopted. 

The  Committee  taking  it  as  proved,  that^  the  cylindri- 
cal shape  of  the  rim  is  the  most  advantageous,  proceeded 
to  apply  their  attention  to  the  spok^es,  or  radii  of  the 
wheel,  which  connect  the  nave  with  the  rim  or  fellies. 
The  position  of  these,  they  observe,  may  be  either  per*- 
pendicular  to  the  axle,  oblique  or  dished,  or  double 
dished  :  when  the  spokes  stand  square  or  at  right  angles 
to  the  axis,  they  derive  no  other  advantage  from  that 
position  than  the  actual  strength  of  the  timber  of  which 
they  are  made,  and  are  calculated  only  to  bear  a.  perpen- 
dicular  pressure  :  when  the  spokes  stand  oblique,  it  gives 
the  wheel  a  concave  appearance  on  the  side  that  Js  fur- 
thest from  the  carriage,  which  is  called  dishing ;  and  tlie 
dishing  gives  to  the  wheel,  in  some  positions,  much  addi- 
tional strength,  from  the  affinity  which  it  has  to  an  arch ; 
though  the  dishing  of  the  wheel  might  at  first  have  been 
the  consequence  of  the  bending  of  the  axis,  and  it  being 
found  that  the  dishing  of  wheels  was  attended  with  other 
advantages  besides  strength,  they  may  have  been  gene- 
rally preferred  ;  for  when  the  obliquity  of  the  spokes  is 
adapted  to  the  bending  of  the  a^^is,  those  which  are  im- 
mediately below  the  axis  stand  perpendicular  to  the  road, 
ami  are  consequently  best  able  to  resist  the  perpendicular 
pressure.     Spokes  that  consist  of  two  rows,  and  that  are 

dished 
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dished  in  opposite  directions,  have  of  late  years  been.oc- 
<5asionally  used  in  low  wheels,  where  much  strength  is  re- 
quired :  these  are  represented  to  be  peculiarly  calculated 
for  wheels  whose  rims  are  of  considerable  breadth  ;  for  as 
each  row  of  these  spokes  have  all  the  advantages  of  thc^ 
single  dishing,  and  as  they  are  directed  towards  the  op- 
posite sides  of  the  wheel,  it  must  be  much  stronger  thai! 
if  made  with  a  single  row,  and  equally  calculated  to  re* 
sist  lateral  shocks  in  both  directions  as  to  bear  a  perpen* 
dicular  pressure.      / 

It  having  been  proved  by  the  expefinientsof  Mr.  Cum- 
mings  *,  that  when  the  rim  of  a  wheel  is  truly  cylindrical 
the  resistance  to  its  progress  on  a  smooth  regular  surface 
is  not  increased  by  increasing  its  breadth,  and  the  advan-> 
tages  of  a  broad  bearing  of  the  wheel  on  the  road  being 
too  obvious  to  be  doubted  ;  yet  as  deep  «now,  deep 
sludge,  or  deep  roads  must  obstruct  the  progress  of  a- 
broad  wheel  much  more  than  of  a  narrow  one,  the  Conn- 
inittee  are  of  opinion,  that  the  breadth  of  wheels  fit 
for  general  use  must  ultimately  be  determined  by  experi- 
ence and  lockl  circumstances :  though  it  should  ever  be 
hfeld  in  remembrance,  tbatthe  narrower  the  rim  the  more 
damage  it  does  the  roads  ;  and  if  cylindrical^  the  broader 
it  is,  consistently  with  other  circumstances,  the  more  it 
improves  them. 

The  opinions  regarding  the  height  of  wheels  are 
represented  to  be  Extremely  various,  even  among  men  of 
science  ;  some  estimating  the  advantage  of  high  wheels 
by  the  greater  facility  with  which  they  surmount  fixed 
obstacles,  and  the  diminution  of  friction  on  the  axis;  but 
as  fixed  obstacles  are  removed  On  all  turnpike  roads  and 
highways,  the  first  consideration  is  no  longer  of  import* 

♦  See  the  thirteenth  volume  of  the  first  series  of  this  work. 
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ance,  and  the  friction  on  the  axis  is  only  reduced  to  one 
half  with  a  wneel  of  twice  the  height ;  but  if  the  double 
weight  of  the  high  wheel  in  drawing  up  a  hill  be  com'- 
pared  with  the  diminution  of  the  friction  on  the  axis,  it 
will  be  found  on  a  general  average  to  exceed  out  of  all 
comparison  :  from  which  consideration  it  seems  to  the 
Committee  that  whedls  of  a  moderate  height  ought  to  be 
preferred.  Though  they  admit  the  most  advantageous 
line  of  draught  to  be  a  subject  of  great  importance,  yet 
they  consider  it  to  be  involved  in  so  much  intricacy  in 
some  instances,  that  it  does  not  appear  to  have  been  yet 
sufficiently  investigated,  and  therefore  decline  to  report 
upon  it. 

In  the  earliest  and  most  simple  carriages  the  axles  were 
probably  made  straight,  and  the  wheels  were  fixed  on  the 
axle  which  turned  with  them  j  and  this  appears  to  the 
Committee  to  be  in  several  respects  preferable  to  any 
other  POSITION  of  the  axis  :  but  when  the  size  of  car- 
riages was  increased,  and  the  roads  yet  remained  narrow 

'  and  the  ruts  deep,  the  ends  of  the  axle  were  bent  down- 
wards to  make  more  room  for  the  body  of  tbe  carriages, 
and  at  the  same  time  to  adapt  the  wheels  to  the  ruts. 

,  They  observe  that  the  .necessity  of  bending  the  axle  is 
done  aw;ay  by  the  improvements  of,  the  roads,  and  remark 
that  the  straight  axle  is  naturally  adapted  to  the  cylindrical 
rimj  and  will  be  found  in  practice  as  well  as  theory  the 
best  position  for  the  axles  of  wheel-carriages,  except 
under  particular  circumstances.  And  with  respect  to  a 
mode  sometimes  practised  of  bending  the  axle  forward  as 
well  as  downward,  in  order  to  counteract  the  divergency 
arising  from  the  conical  shape  of  the  wheel,  they  think 
that  instead  of  curing,  this  remedy,  however  plausible^ 
will  he  found  to  double  the  inconvenience  it  was  intended 
to  remove. 

Varioui 
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Various  Acts  of  Parliament  have  settled  the  weight 
ALLOWED  TO  BE  CARRIED  accprcIiDi;  to  the  breadth  of  the 
wheels  ;  but  the  Committee  at  the  same  time  are  of  opi« 
n'lon  that  some  alterations  oaght  to  be  made  in  this  particu* 
lar,  and  have  given  a  series  of  Resolutions  in  the  Appen* 
dix,  which,  when  the  high  authority  from  which  they 
emanate  is  considered,  are  of  sufficient  importance  to  be 
subjoined  to  this  account. 

On  the  whole  it  appeared  to  the  Committee  that  there 
remain  still  so  many  donbtful  points  to  be  ascertained^ 
that  it  would  be  desirable  to  institute  a  complete  set  of 
Experiments,  for  the  purpose  of  fixing  the  principles  on 
which  they  should  be'  constructed,  which  ought  to  be 
tried  not  in  a  cursory  manner,  but  for  a  considerable 
length  of  titne,  in  situations  best  calculated  to  produce  re--^ 
suits  which  might  be  depended  on  for  their  accuracy 
and  universality. 

As  far  as  regards  the  preservatien  of  the  rwrcfe,  the  Com« 
mittee  state,  it  must  be  obvious  that  notwithstanding  any 
improvements  which  may  be  made  in  the  construction  or 
mode  of  conducting  carriages,  yet  if  eqvial  care  and  at- 
tention  is  not  paid  to  the  original  formation,  and  also  to 
the  constant  preservation  of  the  roads,  all  the  prudence 
of  the  economical  carrier,  all  the  skill  and  ingenuity  of 
the  mechanic,  are  of  little  avail.  The  heft  modes  afjorm-^ 
ing  roads,  are  now  understood  and  carried  into  execution 
in  most  parts  of  the  kingdom ;  but  some  regulations  ap- 
pear to  the  Committee  to  be  stili  wanting  for  their  due 
preservation  and  management^ 

In  conclusion,  the  Committee  report  tb^t  some  particu* 
lars  have  come  under  tiieir  consideration  in  the  course  of 
their  investigation,  which  they  wish  to  impress  upon  the 
House.  The  first  relates  to  the  improvements  whicV 
might  be  made  in  the  general  laws  regarding  highT 

Ss  8 


SJ6    Intelligence  relating  to  Arts^  Manufactures ,  He. 

and  turnpikes ;  and  they  are  decidedly  of  opinion  that 
these  laws  require  to  be  reconsidered  ;  and  perhaps  it 
would  be  most  ^dviseable,  though  it  would  be  an  arduous 
task  to  repeal  the  former  Laws,  and  to  form  the  whole 
into  one  regular  digest.  They  think  it  right  also  to 
notice  a  coach  invented  by  the  Rev.  Williani  Milton,  with 
a  view  to  the  greater  safety  of  passengers  ;  but  do  not 
hazard  an  opinion  on  the  merits  of  this  invention  *.  They 
conceive  the  idea  of  conveying  goods  and  carriages  on 
railways  is  likely  to  prevail,  the^more  the  subject  is  con- 
sidered :  in  many  instances  they  think  them' preferable  to 
canals,  and  an  idea  is  thrown  out  for  the  consideration  of 
ingenious  men,  of  forming  what  may  be  called  ston^ 
railways.  Thp  Commercial-road  leading  from  the  West- 
India  Docks  is  mentioned  with  considerable  approbation  ; 
the  centre  of  that  road  is  paved  of  a  convenient  breadth 
for  the  use  of  carnages  heavily  laden,  while  the  lighter 
carriages  and  horses  pass  with  ease  on  each  side  on  a 
road  formed  in  the  usual  manner.  The  direction  and  the 
forming  pf  roads  are  also  points  which  they  conceive  tq 
merit  the  attention  of  Parliament,  as  it  i$  well  known  that 
in  former  times  roads  were  not  conducted  in  the  manner 
best  calculated  for  the  travelling  pf  carriages  heavily 
laden,  their  course  being  frequently  carried  up  steep 
ascents  to  gain  the  open  country  and  avoid  the  vallies; 
and  they  are  of  opinion,  that  by  examining  tlie  lines  of 
the  present  roads,  much  improvement  might  be  etfected, 
and  that,  though  such  alterations  must  necessarily  occa- 
sion expense,  and  be  liable  to  some  objections,  at  the  same 
time  it  is  worth  the  trial ;  and  thev  recommend  the  first 
experinient  to  be  made  on  the  great  line  of  road  between 
X^ondon  and  Edinburgh,  the  capitals  of  the  two  kingdoms, 

*  F«  r  an  account  of  this  invention  see  the  specificaucn  of  the  patent 
\a  the  iiiuih  voluxue  oi  ilie  present  series,  page  17:^. 

They 
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They  conceive  the  points  whicJi  they  have  allucled  to 
in  the  Report,  to  be  of  iiifiiiitc  conscque^ice  to  t)ie  con- 
venience, the  comtort,  the  comincrciai  prosperity,  and 
the  personal  security  ol'  their  ftllow-sul/jccih ;  an  J  liave 
endeavoured  to  furnish  .i^ivcli  iniuniKitiuii  ab  thty  tf(i>t  may 
be  of  service,  when  tlicse  particulars  couic  ui^uiu  unJer  tnc 
consideration  of  the  iIou:e. 


Jiesolufions  suggested  hy  a  Mcrr.hrv  of  the  dwimitfee  for 
promoting  the  belter  Priscrvat'on  cf  i/ir  I  ^  ah  if  the 
Kingdam^asfar  as  regards  i let  Hlmji  at;o>;  or  Weighi-s, 

1.  T*hat  no  waggon  Avhatevor  should  i>e  [Permitted  to 
be  drawn  on  any  highway,  which,  iricl  uitjo  tlie  hurden 
contained  therein,  should  uti^h  u.oif  \.\\.v\  u  tons  10  cwt. 
in  summer,  or  more  tliaii  ti  t<  i^in  uurtr,  except  ^uch 
burden  be  a  single  block  of  sto'.:c,  u  s-:!i^iv  i^oie  ropc%  (Jt 
piece  of  metal  or  tinti>er,  or  such  urniiinriitic  or  artillery 
as  shall  belong  to  IIis  Maji-rr,  No  such  articles  whicli, 
includms:  the  carriajxe,  sinii  cxc( -vi  t  ic  ^rvatest  wt  j;  ht 
pillowed  bv  law,  sliull  be  c.trrir  I  oi-  auv  cafna;»e  havinjr 
less  than  four  wJ^eels  of  nine  i:u'.'!os  or-adth  iu  L;ie  fel  ii\s. 
All  such  acticles,  not  bcino-  atnr^iuninou  or  arrdlcrv  ac- 
tually  belonging  to  His  ''^i.tj'.srv,  tv)  pay  ad.litional  tolls 
in  proportron  lo  the  additu.»n.  1  u- i^^hrs, 

2.  That  no  cart  shall  l)e  rx  "•iJiiU{:;d  lo  he  dra'.yn  on  any 
highway  or  turnpike  road,  \tu,cti,  i-i-hjiificr  t..^.,  burden 
contained  therein,  should  v.ci-n  uiore  tiian  3  tyiis  5  cwt, 
in  summer;  or  .3  tons  in  uinicr. 

^.  That  waggons,  ilm  telh^'s  of  whose  wh(»cU  arc  fiat 
and  cylindrical,  and  the  dirccnou.  oi"  i  ho  centre  i  uc  of  their 
axles  straight  and  borizt^rital,  shiil*  i>o-  aik^vvod  to  be 
drawn,  v.^eighing,  with  the  burden  included,  us  follows : 

With 
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».  In  Summer.  In  Winter, 

Wtth  the  fellies  ^  inches  broad  ....  6  tons  10  cwt 0  ions. 

8.. ,..«...  6  tons  Xb^  owl....  ,.  &  tons  b  ewt. 

'  1 5  tons 4  tons  IQ  cwt. 

6 4  tons  6  cwt 4  tons. 

under  6 » 3  tons 2  tons  10  cwt. 

If  tlie  four  wheels  are  so  placed  as  to  roll  a  surface  Ies5 
by  two  inches  than  double  the  breadth  of  each  wheel,  to 
lie  allowed  an  additional  half  ton  in  such  case,  so  that  no 
Guriage,,  with  the  burden  thereon,  at  any  time  weigh 
VKore  than  6  tons  10  cwt. 

In  Summer.  In  Winter. 

Cuis  with  the  fellies  9  inches  broad  3  tons    5  cwt 3  tons. 

9.. 2  tons  17  cwt 2  toQ&  12  cwt. 

7 ..2  tons  IQ  cwt...  ..2  tons  3  cwt. 

6..  ., 2  tons    3  cwt 2  tons. 

under  (J t  ion    10  cwt \  ton  5  cwt. 

4.  That  no  stage  coach  with  four  wheels,  and  drawn 
by  four  horses,  shall  be  allowed  to  he  drawn,  including 
the  weight  of  the  carriage,  weighing  more  than  2  tons 
10  cwt.  nor  carrying  more  than  16  persons,  in  winter  or 
summer,  including  the  coachman  and  guard. 

5.  That  the  tire  of  the  fellies  of  the  wheels  of  such 
coaches  be  flat  and  cylindrical,  and  four  inches  broad, 
jroUing  six. 

6*  That  four-wheel  coaches,  the  tire  of  whose  fellies  are 
fiat  and  cylindrical,  and  three  inches  broad,  rolling  five, 
be  not  allowed  to  carry  more  than  2  tons,  including  the. 
carriage  and  passengers,  in  winter  or  summer,  nor  more 
at  any  time  than  12  persons,  including  the  coachman  and 
guard. 

7.  That  four-wheel  stage  coaches,  having  the  tire  of  the 
wheels  flat  and  cylindrical,  and  three  inches  wide,  rolling 
single  surfaces,  be  not  allowed  to  carry  moije  than  1  ton 
Id  cwt.  including  the  carriage  and  passengers,  nor  more 

at 
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at  any  time  than  9  personsi  including  the  coachman  and 
guard. 

8.  'TViat  no  four-wheel  stage  coaches,  having  the  tire 
of  the  fellies  under  three  inches  in  breadth,  be  allowed  to 
carry  more  than  1  ton  10  cut.  in  winter  or  summer,  iiw 
eluding  the  weight  of  the  carriage  .and  of  the  passenger^ 
nor  more  at  any  time  than  6  persons,  including  tim 
attendants. 

9.  That  all  carriages  carrying  fodder  and  manure  should 
be  liable  to  the  same  restrictions  and  limitations  with  re* 
gard  to  weights,  construction  of  wheels,  and  the  nuaiber 
of  horses,  as  all  other  carriages,  in  order  to  exempt  them 
from  the  payment  of  any  part  of  tlie  tolls  granted  for  the 
maintenance  of  any  turnpike  road.  . 

10.  That  all  carriages  which  are  now  exempt  from  tlie 
payment  of  tolls,  on  account  of  their  carrying  fodder  or 
manure,  shall,  if  they  pass  over  more  than  miles 
on  any  turnpike  road,  be  liable  to  pay  one  half  of  the 
tolls  payable  by  carriages  of  a  similar  description  on  the 
same  road. 

1 1 .  That  from  and  after  years  the  use  of  all 
waggons,  if  drawri  by  more  than  horses,  and 
carts,  if  drawn  by  daore  than  one  horse,  having  the  tire  of 
the  fellies  less  than  six  inches  in  breadth,  shall  be  probU 
bited  to  be  used  on  any  turnpike  road. 

12.  That  from  and  after  years,  the  use  of  all 
waggons,  if  drawn  by  more  than  borses, 
and  of  carts,  if  drawn  by  more  than  one  horse,  having 
the  tire  of  the  fellies  of  less  breadth  than  six  inches,  shall 
be  prohibited  to  be  drawn  on  any  highway, 

13.  That  the  tire  of  the  fellies  of  all  wagoons,  carts, 
and  other  Carriages,  shall  be  flat,  the  nails  counter-sunk, 
the  circumference  of  the  wheels  cylindrical,  and  parallel 

to 
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to  each  other  in  the  whole  of  their  circumference^  and 
the  line  of  the  centre  of  the  axles  sr^ight  and  hori- 
zontal. 

14.  That  Justices  of  the  Peace  shall  in  all  dases  be  em- 
powered to  punish  offenders  against  the  Highway  Laws, 
at  whatever  distance  they  may  dwell  from  the  place 
where  the  o3ence  has  been  coounitted. 


List  of  Patents  for  JmerUionSj  He. 
(Continued  from  Page  240.) 

JliNOCH  Wood,  of  Burslem,  in  the  county  of  Stafford, 
Potter ;  for  a  method  or  contrivance  of  applying  power 
for  the  purpose  of  raising  water  from  a  lower  to  a  higher 
level.     Dated  July  30,  1807. 

Robert  Dickinson,  of  Long  Acre,  in  the  county  of 
Middlesex,  Esquire ;  for  certain  improvements  on  or  in 
machinery  for  improving  turnpike  and  other  roads,  and 
for  other  purposes!     Dated  August  1,  1807. 

Edward  Coke  Wilmot,  of^  Birmingham,  in  the 
county  of  Warwick,  Gentleman  ;  for  an  instrument  for 
the  purpose  of  .warming  beds,  and  which  may  be  applied 
to  various  other  purposes.     Dated  August  10,  1807. 

RicHARt)  Rees,  of  Red  Lion-passage,  in  the  County 
of  Middlesex,  Cutler  ;  for  certain  improvements  in  trusses 
ifor  persoi^^s  afflicted  with  ruptures,  '       ^ 

Dated  August  35,  1807. 
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Specification  of  the  Patent  granted  to  Apsley  Pellatt^ 

'   of  St.  Paulas  Church-yard  J  in  the  Citjf  of  London  y  Glass 

Manvfacturer ;  for  an  improved  Method  for  admitting 

Light  into  the  internal  Parts  of  Ships ,  Vessels ,  Buildings, 

and  other  Places.    Dated  July  7,  1807. 

X  O  all  to  -whom  these  presents  shall  come^  &c. 
Now  KNOW  YE,  that  the  said  Apsley  Pdlatt,  party  hereto^ 
in  pursuance  of  the  said  prbviso^  clause,  condition,  and 
restriction  above  recited  and  mentioned  id  be  contained 
in  the  abore^recited  letters  patent,  doth,  by  this  instru« 
n^nt  in  writing,  under  his  hand  and  seal,  make,  declare, 
specify,  and  set  forth,  the  description  of  the  nature  of  his 
said  inventioi),  and  of  what  materials^  and  in  what  man- 
ner the  samQ  is- to  be  formed,  constructed  and  applied,  in 
manner  and  form  following ;  ths^t  is  to  say  : 

This  method  consists  in  placing  an  illuminator  in  suit- 
able  apertures  in  the  decks  or  sides  of  ships  and  vesseb, 
and  in  buildings  and  other  places^  to  answer  as  a  window 
or  skyJight. 
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This  illuminator  is  a  piece  of  solid  glass,  of  a  circular 
or  elliptical  form  at  the  base  ;  but  the  circular  form  is  the 
Diost  productive  of  light,  and  the  strongest  against  acci- 
dent :  it  is  convex  on  the  side  to  be  presented  outwards^ 
to  receive  and  condense  the  fays  of  light,  and  has  a  flat 
or  plane  surface  on  the  inside  of  the  room  or  apartment 
which  it  is  intended  to  light.     It  is,  or  approaches  to  a 
segment  of  a  sphere^ or  spheroid^  it  is  in  fact  a  lens: 
both  sides  may  in  general  be  left  polished  ;  but  where  the 
illuminator  is^  tg  be  placed  in  a  situation  where  any  dan- 
ger may  be  apprehended  of  its  being  acted  upon  as  a 
burning  glass,   one  side  at  least  should  be  ground  or 
roughed.     Its  size  is  various,  according  to  the  purpose  or 
situation  for  whicli  it  is  designed,  and  its  convexity  is  in- 
creased or  diminished  according  to  the  size  required. 
The  ordinary  dimensions  are  a  base  of  about  live  inches 
diameter  to  one-half  inch  in  height  from  the  centre  of  the 
base;   the  illuminator  is  fixed  in  a  square  or  ^circular 
frame,  made  of  wood  or  of  metal^  with  glaziers'  putty  or 
other  cement. 

For  decks  and  other  parts  of  ships  its  construction  is  so 
managed  by  thickening  the  edges  as  to  redder  it  capable 
of  resisting  any  injury  from  the  weight  of  goods  of  every 
description,  and  the  beating  of  the  waves  of  the  sea,  ia 
the  ports  and  scuttles.     It  is  let  into  the  deck  or  other 
building  with  the  convex  part  projecting  above  it  so  as 
to  receive  the  rays  df  light :  it  is  fixed  in  the  deck  or 
otbe^r  building  either  with  or  without  a  wooden  or  metal 
frame,  according  as  the  space  wherein  it  is  to  be  fixed 
will  allow ;  a  groove  of  only  one  quarter  of  an  inch  will 
be  sufficient  to  keep  it  firm,  and  in  a  deck  of  three  inches 
thick  one  quarter  of  ah  inch  is  bearing  enough  ;  in  decks 
of  less  substance  the  bearing  must  be  increased  one-eighth 
of  an  inch. 

The 
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The  under  part  of  the  deck  or  other  huilding  whidi 
forms  the  ceiling  of  the  cabin  or  place  must  be  sipped 
a^^ay  all  round,  so  as  to  form  a  small  dome,  that  the  rays 
of  light  may  diverge  in  all  directions :  the  like  method  is 
to  be  observed  in  the  ports  and  skuttl^s  of  ships,  or  in 
what  place  soever  the  illuminator  is  fixed.  By  being 
fixed  in  a  square  or  round  frame,  wjth  or  without  hinges, 
it  may  be  made  to  open  and  shut,  for  the  free  admission 
of  air  in  hot  climates. 

In  dwelling-houses,  buildings,  and  all  other  places,  it 
is  far  superior  to  the  sky-lights  now  generally  used,  not 
being  liable  to  accident  or  leakage,,  nor  can  water  pass 
under  what  it  is  fitted  into.  For  buildings  it  is  necessary 
that  one  side  should  remain  unpolished,  as  the  rays  of 
the  sun  produce  the  prismatic  colours  when  shining  on 
the  illuminator.  This  precaution  is  unnecessary  in  ships 
decks,  as  the  trafSc  on  them  in  a  short  time  grinds  or 
roughs  the  upper  surface,  but  in  no  degree  to  prevent  the 
effect, '  but  if  any  thing  conveying  a  more  pleasing  light. 
Under-ground  vaults  and  cellars,  wherever  any  commu«> 
nication  may  be  made  with  the  open  air,  may  also  bef 
lighted  with  this  invention,  excepting  only  where  from' 
its  situation  it  may  be  liable  to  injury  from  tlie  passing  or 
repassing  of  horses,  &c. 

The  illuminator  will  also  prove  a  very  important  sub^ 
stitute  for  the  glass  now  used  in  lanthorns  for  lighting  the 
powder  magazines  in  ships  of  war,  care  being  taken  that 
the  convex  side  be  in  the  iilside  of  the  lanthorn  where  tha 
light  is  placed. 

In  witness  whereof,  &c. 
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f^edjkatum  of  the  Patent  granted  to  Joseph  Bowyer,  ^ 
Jiidderminster^  inihe.  County  of  Worcester ^  Carpet  Ma* 
nufacturcr;  for  a  Method  of  working  or  mamfacturing 
of  Carpeting  for  Carpets  and  Carpet-Rugs  not  heretofore 

»  \used.    Dated  May  29|  1807. 

'JL  O  all  to  ivhom  these  presents  shall  copie,  &c« 
l^pw  KNOW  YE,  that  ip  poinpliance  with  the  said  pro? 
viso,  I  the  said  Joseph  Bowyer  do  hereby  declare,  tha{ 
the  nature  of  Qiy  said  inyentiop  consists  ip  the  \vor]^ing 
9nd  nianpfacturing  carpeting  for  carpets  with  a  floating 
ground  upon  a  new  principle,  and  makes  it^  fi  piore  fiai| 
and  durablp  articlfB,  differing  very  much  both  in  quality 
and  elegance  from  Brussels  s^n^  pile  carpeting ;  the  ground? 
work  is  a  finp  apd  pvep  body,  which  cannot  be  roved  or 
pulled  out  t^y  brushing  and  cleaning,  or  by  the  scratch* 
ing  of  dog  or  cfit,  pr  any  pth^r  animal,  as  Brussels  may, 
The  pattern  or  figure  is  Raised  aboye  the  ground- work,  and 
appears  as  needle-work  worked  upon  it,  although  wove 
in  the  same  kind  of  loom  or  n^acbine,  and  raised  by  wire$ 
^he  same  as  Brussels  or  pile  carpeting  is;  it  may  be 
made  both  pomber  and  point,  and  the  whol^  is  performed 
in  the  following  manner.  The  pattern  to  b?  dra^vn  with 
a  plain  or  jBgurecj  ground :  the  figure  or  figutes  on  the 
ground  paay  f oq^ist  of  one,  two,  tl^ree,  four,  five^  of 
Uiore  pplours,  to  work  pnder  each  other ;  or  apy  other 
number  of  colours  in«|y  bp  ppt  to  vrork  across  the  patterti 
Sjts  in  Brussels  or  pile  carpets^  apd  read  in  and  pif  t  into 
the  loom  the  same  as  Brussels  or  pj|p  now  ip  use,  (pr  iq 
any  other  way  whiph  may  answer  th^  sai^  purpose,)  the 
ground  excepted,  which  is  not  to  be  read  in,'cirpftph  4 
^P  hy  the  rpader  in,  a^  the  draw-boy  or  persQii  usually 
^mploy^d  in  making  of  parpets  need  not  drav  or  raisie 
any  jpart  of  the  grqundrworki  unless  tl^e  w^an.f  wisiies  it 

tQ 
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to  he  done,  for  the  purpose  of  making  it  more  easy  ^ 
himself.  A  chain  or  warp  isuo  be  prepared  to  make  a 
floating  ground;  which  chain  or  warp  is  tp  consist  of 
double  the  number  of  threads  now  usually  used  in  one 
,  ground  frame  for  m^ing  of  carpets,  or  the  number  of 
threads  i^ay  be  more  or  Ipss,  as  may  be  thought  proper* 
7be  chain  or  warp  so  prepared  is  to  be  turned  on  a  roU 
or  beam,  and  worked  under  the  frames,  or  in  any  other 
part  pf  the  loom,  as  may  by  the  weaver  be  thought  best ; 
or  it  >pay  be  jivorked  in  one  or  more  frames  with  bobbin 
^nd  ball,  and  bobbin  and  anchqr,  or  by  ^ny  oth^r  means 
^at  may*  answer  the  same  purpose.  This  ground-work 
n^ed  not  work  in  any  of  the  eyes  of  what  is  called  by 
weavers  the  great  harness,  but  requires  two  additional 
shafts  added  to  the  little  harness,  the  ground  to  be  inade 
of  worsted  of  any  colour,  pr  it  may  be  made  with  woqllen, 
silk,  cotton,  or  any  other  like  materials.  The  under  or 
binding  p^rt  to  consist  of  flax  or  hempen  thread,  or  any 
other  like  article  that  may  answer  the  same  purpose^ 
The  little  harness  to  make  this  ^vork  to  consist  of  five  or 
more  shafts;  if  worked  with  five  to  be  drawn  in  manner 
following,. that  is  to  say ;  Jwp  to  work  the  floating  ground, 
two  to  work  the  Unen  or  binding  part  of  the  ground,  and 
one  to  work  the  colours  that  form  the  figure  or  flowers^ 
or  the  one  which  in  making  the  Brussels  carpeting  it 
palled  the  pole-shaft.  The  above  ms^y  be  worked  with- 
four  or  six  treadles.  If  the  weaver  chooses  to  raise  the 
^toting  part  of  the  ground  by  his  feet  he  must  have  six 
trieadlps,  or  he  may  cause  his  draw-boy,  or  employ  a  per-i 
^01^  or  n^aphine  for  that  purpose,  to  raise  it  for  him.  Ii| 
that  casp  fqur  treadles  will  be  sufficient,  worked  as  com-r 
pipn  Brussels  are  ^  but  if  the  weaver  raises  the  floating^ 
ground  himself,  to  be  worked  in  the  following  manner, 
Pf  ifl  a.py  other  Q)ode  that  will  produce  the  satne  eflfect. 
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Ill  the  first  place,  the  draw-boy  or  person  employed  for 
die  purpose  of  raising  the  colours  for  forming  the  pat* 
t^m,  draws  a  lash^  and  turns  up  the  sword  ;  the  weaver 
^  the  same  time  treads  the  outside  treadle  on  one  side, 
which  raises, one  part  of  the  floating  ground,  and  throws 
in  a  shoot  of  worsted,  woollen,  silk,  cotton^  or  any  other 
like  material  that  will  produce  the  same  effect.  He  then 
lakes  his  foot  oiF  the  outside  treadle,  the  sword  remain- 
ing up,  he  puts  in  a  wire  rod,  or  any  kind  of  instru- 
ment capable  of  raiding  a  pile  either  for  cut  or  drawn* 
The  sword  is  then  taken  out.  He  then  treads  the  second 
treadle,  which  raises  the  same  part  of  the  floating  ground 
with  one  of  the  binding  shafts,  throws  a  binding  shute  of 
Jiiten,  or  any  other  lijce  article  that  may  be  thought  best 
for  diat  purpose.  He  then  treads  the  third  treadle  that 
treads  down  the  binding  shaft  only,  which  was  raised  by 
tfbe  last  treadle,  and  raises  the  rest.  He  throws  a  shute 
same  as  oii  the  last  treadle,  (or  any  other  kind  if  be 
thinks  proper),  which  is  the  binder  for  that  wire.  He 
tlien  proceeds,  the  draw-boy  draws  a  fresh  lash,  he  treads 
fbe  outside  trieadle  on  the  other  side,  and  raises  the  other 
part  of  the  floating  ground,  which  was  not  raised  before, 
and  binds  it  with  the  two  next  following  treadles  in  man^ 
ner  as  is  above  described. 

The  method  and  nature  of  performing  and  making  my 
carpet-rugs  is  on  the  same  principle,  materials,  &c.  as 
Before  described  in  respect  to  carpets,  with  the  addition 
of'  a  strong  warp  of  hemp,  flax,  or  any  like  strong  arti* 
ele,  so  as  to  give  it  more  strength  or  substance  to  work 
in  with  the  main  body  of  worsted  in  the  pole  shaft,  or  any 
other  manner  or  noode  so  as  to  give  it  the  same  efiect  \ 
9lso  a  larger-sized  wire  rod,.or  any  like  kind  of  instrument 
lb  raise  a  higher  pile. 

}a  witness  wberecrf*^  &g. 
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Specijication  of  the  Patent  granted  to  Henry  Maudslay, 
of  Margaret^streetj  Cavendish^quafe^  in  the  County  of 
Middlesex ;  for  certain  Improvements  in  the  Con^ructim 
(f  Steam-Engynes.    Dated  June  13,  1807. 


With  Plates. 
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O  all  to  whom  these  presents  shall  come,  &c» 
Now  KNOW  Y£|  that  in  cooipliance  with  the  said  proviso^ 
I  the  said  Henry  Maudslay  do  hereby  declare  that  my 
teid  improvements  consist  in  reducing  the  number  of 
parts  in  the  common  steam-engine,  and  so  arranging  and 
connecting  them  as  to  render  rt  more  compact  and  port* 
Able,  every  part  thereof  being  fixed  to  and  supported  by 
a  strong  frame,  of  cast-iron  or  other  materials,  perfectly 
detaclied  from  the  walls  of  the  building  ia  which  it  stands^ 
knd  thereby  less  expensive  in  fixing,  and  not  liable  to  get 
out  of;  order  by  the  sinking  of  foundations,  &c.    The 
diflTerent  arrangements  and  combinations  I  adopt  are  fully 
described  by  drawings  of  a  one-horse  steam-engine  here- 
unto annexed,  the  same  proportions  being  observed  in 
engines  of  any  power.    Observe,  the  same  letters  refer  to 
the  same  parts  in  each  figure  throughout  the  drawings^ 

Figs.  1  and  2  (Plates  XIII  and  XIV.]  represent  afrout 
and  end  elevation » 

Fig.  3  a  plan. 

Figs.  4  and  5  are  a  sectional  elevation  and  plan,  shew- 
ing those  parts  which  are  unavoidably  concealed  in  the 
foregoing  figures. 

Figs.  6  and  7  are  certain  parts  on  im  enlarged  scale^ 
for  the  9ake  of  illustration.  A  is  the  frame-work,  of  thin 
cast-iron.  B  are  two  cold  water  cisterns,  of  cast-iron,  no 
larger  than  to  admit  of  easy  access  to  the  pumps,  &c. 

therein 
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therein  contained,  and  comnjunicate  with  each  other  by 
a  pipe  a«  C  is  the  steam-cylinder,  inclosed  in  a  casing 
of  copper  or  other  materials  b^  having  the  intermediate 
q)ace  filled  with  wool,  or  some  other  bad  conductor  of 
lieat.  D  the' piston-rod.  E  the  smalt  rods.  F  a  small 
groved  wheel  running  between  two  guidies  c  r,  td  pre- 
serve the  perpendicular  motion  of  the  side  rods.  G  the 
comieoting  rods.  H  a  three-tbrowed  crank.  I  a  small 
irheel  or  roller  which  works  in  the  fork  of,,  and  gives 
motion  to^  the  cross  beam  J,  to  which  are  attached  the 
Tods  of  the  air,  and  hot  and  cold  water  punips,  K  the 
fly-wheel  fixed  on  the  crank-shaft.  L  the  condenser 
containing  the  air-pump  M,  simplified  in  its  construction 
by  forming  the  valves  i/e/. of  round  metal  plates;  the 
two  latter  have  holes  at  ttieir  centre  e  for  the  pump-rod 
to  pass  through,  and  f  for  the  stuffing-box,  N  the  hot 
urater  cistern*  O  the  hot  water  pump.  P  the  cold  water 
pump.  Qi  the  injection  cock,  adjusted  at  the  index  g-^ 
while  the  indqx  h  adjusts  the  steam-cock  by  cranks, 
levers,  rods,  &c.  R  the  steam^pipe  from  the  boiler  to 
the  cylinder.  S  the  eduction  pipe  from  the  cylinder  to 
the  condenser.  T  a  four-way M  cock  for  making  tlie 
alternate  communications  from  the  boiler,  to  the  upper 
and  under  side  of  the  ^piston  to  the  condenser,  and  is 
moved  by  an  upright  arm  V,  fixed  on  the* cross-beam  J, 
the  motions  of  which  are  described  in  Figs.  6  and  7,  when 
the  pin  t  wQrks  in  the  crutch  W,  so  formed  as  not  only 
to  move  the  cock  at  proper  intervals,  but  almost  instan- 
taneously leaving  it  motionless  during  the  remainder  of 
the  stroke. 

In  witness  whereof,  v&c« 
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Specification  of  the  Patent  granted  to  John  PAlmer.,  g^ 
£non  Cottage  J  Shrewsbury  y  in  the  County  of  Salop.;  foT, 
a  new  Method  of  constructing  and  erecting  Bridges* 

,  Dated  June  26,  1807.  '  . 

J.  O  all  to  wbocn  these  presents  shall  comej  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  provisoj 
I  the  said  John  Pahner  do  hereby  dechire  that  nriv  saict 
inveniion  is  described  in  manner  following;  that  is  to  say: 
1st.  The  abutments  of  proper  materials,  as  in  the  con- 
struction of  common  bridges,  inclosing  a  bar  or  beam  ot 
cast-iron,  of  sufficient  strenojth  and  thickness  to  bear  the 
weight  intended,  and.  so  secured  as  to  prevent  the  possi- 
bility of  its  giving  way.  Sdly.  The  piers  or  supporters 
are  to  be  of  cast-iron,  erected  on  platforms  or  bases  of 
cast-iron,  resting  on  rocks  or  other  hard  materials.  These 
supporters  may  be  formed  often,  fifteen  or  any  number  of 
cast-iron  columns,  according  to  the  width  of  the  bridge  and 
the  weightlhey  are  intended  to'bear,  with  two  or  more  cast- 
iron  stays,  to  go  from  each  of  these  columns  Into  the  plat- 
forms  or  bases  ;  one  large  cast-iron  beam  or  more  to  rest 
on  the  top  of  the  columns,  so  as  to  unite  the  whole  toge- 
ther and  sufficiently  strong.  There  may  be  many  piers 
or  supporters  formed  in  this  way  proportioned  in  height, 
width,  and  strength  to  the  design  of  the  architect ;  or 
the  piers  may  be  made  of  stone  or  brick,  as  in  other 
bridges.  3dly.  From  the  abutments  to  the  piers  or  sup- 
porters, and  from  one  of  these  t<5  another,  chains  must  be 
passed,  made  of  iron,  brass,  copper,  or  any  other  me- 
tallic substance.  These  chains  may  be  either  flat,  cir- 
cular, or  oval,  or  any  other  construction  ;  aud  must  be 
Vol*  %L — Second  Series.  U  u  placed 
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placed  parallel  with  each  oth^r,  and  drawn  to  the  same 

degree  of  tightness.     If  they  swag,  iron  or  other  metal 

rods  should  ^  passed  through  at  proper  distances,  like 

basket-'Worky  which  will  brace  them,  and  being  properly 

braced  and  fastened  (after  having  been  first  proved)  form 

a  support  for  the  road- way.      4th]y.   On  these   chains 

planks  are  to  be  laid  of  about  eight  inches  wide  and  four 

thick.     These  planks  should  be  fastened  to  each  other 

with  hinges  or  rings,  which  would  keep  them  in  their 

places,  and  yet  allow  them  to   move  properly  with  the 

chains ;  or  rather,  the  passage  from  one  pier  or  set  of 

supporters  to'  another  may  be  made  in  this  way :   let  flat 

chains  be  formed   of  hinge-work,   from  about  four  to 

twelve  inches  long,  sufficiently  strong  and  proved.  These 

are  to  be  laid  as  the  chains,  and  the  planks  fastened  to 

them,  as  in  common  door- work.   A  road  may  be  made  by 

these  means  that  would  bear  any  weight.    5tbly.  The 

guard  or  side  fences  of  the  bridge  may  be  well-formed  by 

^xing  chains  of  any  construction  sufficiently  strong  from 

one  upright  to  another,  placed  on  the  Xo^  pf  the  piers  or 

supporters ;  and  if  thought  necessary,  placing  iron  wire. 

against  them  on  the  inside  of  about  nine  or  ten  feet 

high.     Bridges  on  this  plan  may  be  so  constructed  as  to 

take  down  and  replace  at  pleasure  with  very.little  trouble 

or  expense,  and  may  be  repaired  with  the  greatest  easa 

when  found  necessary. 

In  witness  whereof^  &c« 
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'Descriplion  of  a  Stove  for  hciUing  Rooms  or  drying  different. 

Articles.   Invtnted  by  Mr.  G£org£  Fiku>«  qf  Newman* 

Strut. 

With  a  Plate. 

From  the  Transactions  of  the  Society  for  the  Encou* 
ragement  of  Arts,  Manufactures,  and  Commerce, 

The  Silver  Medaf  was  voted  to  Mr^  FitLofar  this 

Invention.  > 

Fig,  1  (Plate  XV. )  represents  a  longitudinal  section  of 
the  stoTe,  shewing  the  course  of  the  air  from  its  entmnco 
into  the  flues  of  the  stove  at  A^  to  its  entrance  into  the 
upper  chamber  of  the  stove  at  B  ;  and  also  the  course  of 
the  smoke  from  the  fire-place  at  C  till  it  escapes  from  the 
stove  at  D.  £  E  are  the  doors  or  openings  of  the  fire« 
place  and  ash-hole. 

Fig.  2  is  a  similar  section  at  right  angles  with  the  above^ 
exhibiting  the  course  of  the  air  through  the  chambers  of 
the  stove,  from  its  entrance  into  the  chamber  No.  1  at  B 
to  its  entrance  beneath  the  fire-place  at  F.  This  figure 
also  shews  sections  of  the  flues,  with  the  divisions  through 
which  the  air  and  smoke  pass  separately,  the  smoke  flue 
in  the  centre,  and  the  air-flues  on  each  side.  GG  are 
doors  and  openings  through  which  the  articles  to  be  dried 
are  introduced  into  the  chambers. 

When  the  fire  is  lighted,. and  the  doors  of  the  cham* 
bers,  ash-hole,  and  fire-place  closed,  the  air  by  which 
the  fire  is  supplied  enters  at  A,  Fig.  1 ,  passes  through 
the  air-flues  aaaa,  enters  the  upper  chamber  at  B,  tra* 
verses  and  descends  through  the  chambers  Nos.  I,  2,  3^ 
and  arrives  beneath  the  tire  at  F,  Fig.  2.  Having  sup- 
plied the  fire  with  oxygen^  it  passes  through  the  flue  with 

U  u  2  the 
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the  smoke,  and  escapes  at  D,  heating  in  its  protracted 
doiirse  the  chambers  and  air*flues« 

As  the  ©old  air  enters  the  stove  at  A,  immediately 
above  a  plate  forming  tlie  top  of  the  fire-place,  and  pur- 
sues a  siniilar  rout  with  the  fire-flue,  it  enters  the  cham* 
b^rs  very -ffiueh  Jieated  and  rarefied.  Hence  "any  moi$t 
substauce.  placed  in  the  chambers  evaporates  in  conse^ 
quence  not  only  of  the  heated  flues  circulating  round 
them,  btit  of^a  stre?im  of  warm  rarefied  air,  which,  while  it 
continually  raises  evaporation,  as  continually  bears  away 
the  exhale^  nioisture  in  its  passage  to  the  fire,  tl^us  iiai<< 
tating  the  gradual  and  efficacious  plan  of  nature  in  dry« 
ing  by  the  sun  and  air.  While  these  effects  are  taking 
place  within  the  stove,  part  of  the  air  which  enters  at  A, 
Tigs.  1  ^nd  2,  passes  through  air-flues  on  the  other  side  of 
the  fircrflue,  pursues  a  parallel  course  with  the  first,  and 
gives  out  a  current  of  warm  air  to  the  room  at  an  aper- 
ture H,  .  This  effect  n^ay  .be  obtained  in  a  i»uch  higher 
decree  if  the  doors  of  the  chambers  and  ash-hole  are 
ppened  :  should  the  hand  or  face  be  then  brought  near, 
they  would  be  fanned  with  a  stream  of  uarm  air,  especi* 
ally  from  the  uppei*  chamber, 

By  rneans  of  this  stove  I  have  evapoi^ed  milk  to  dry- 
ness, without  burning  or  discolouring  it ;  and  have  dried 
cherries,  plums,  and  other  fruits,  so  as  to  imitate  those 
which  are  received  fronj  abroad,  I  have  repeatedly  dried 
(:olQurs  a.nd.  the  most  delicate  substances  without  the 
^lightest  injury  to  them,  even  though  the  operation  pro-.* 
ceeded  quickly. 

Tlie  height  of  the  stove  is  ^.bout  five  feet  and  a  half; 
its  diameter  two  feet  and  a  half;  and  that  of  the  flues 
four  inches.     The  external  part  is  constructed  of  brick, 
gnc^  the  internal  parts  of  thin  Ryegate  or  firc.stone,  ex- 
cept 
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cept  the  top  of  the  fire-place,  which  k  a  plate  of  cast<« 
iron.  Were  it  to  be  wholly  formed  of  iron,  its  effecU 
would  necessarily  be  more  powerful. 

Fig.  3  represents  an  extension  of  the  plan,  in  which 
8toves  of  this  kind  may  be  advantageously  eoni»ec^  with 
one  or  more  furnaces  for  chemical  or  other  use^.  The 
fire-place,  brought  out,  either  in  front  or  on  one  side,  bjr 
the  present  position  of  its  crown  I,  forms  a  reverberatorjT 
furnace,  or  will  make  a  sand-bath  by  reversing  it. 

The  space  occupied  by  the  fire-place  in  Fig.  1  may  iti 
tills  be  converted  into  .apartments  for  evaporating  sui>*. 
stances,  or  occasionally  for  cooling  them  by  an  opening 
at  K  to  admit  cold  air,  while  the  warm  air  of  the  stove  it 
excluded  by  a  register  or  -door.  The  dotted  lines  shtw 
the  manner  in  which  a  second  furnace  may  be  connected 
by  an  opening  into  the  flue  at  L. 

In  addition  to  the  uses  already  pointed  out,  this  stovo 
would  probably  be  found  extremely  serviceable  in  drying 
japanners'  goods,  and  consuming  the  noxious  fumes  and 
gas  which  arise  from  the  oil  and  varnish  used  in  this  bu« 
siness,    '    . 

Since  the  stove  is  not  limited  toatiy  certain  dimensions, 
it  might  be  adapted  to  the  drying  of  malt  and  hop,  per- 
haps of  herbs,  cdrn,  and  seeds  generally.  It  might  also  be 
accommodated  to  the  purposes  of  the,  sugar-bakers,  con* 
nected  with  the  great  fires  they  employ  for  their  bolters. 
It  has  be6n  shewn  to  be  useful  in  the  confectioners'  art, 
and  probably  it  may  be  equally  so  in  baking  biscuits 
for  tlie  navy  ;  nor  less  so  in  drying  linen  for  the  laundress, 
dyer,  caUco4>r inter,  and  bleacher.  I  have  myself  found 
it  well  accommodated  for  a  chemical  elaboratory,  ' 

The  efficacy  of  the  stove  in  ventilating,  boiling,  and 
steaming  may  easily  be  shewn.  In  manufactories,  and 
rooms  generally^  the  heated  and  noxious  part  of  the  at^ 

mosphercv 
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mosphere  ascends  towards  the  cieling  :  if  tlien  the  air-fla^ 
M,  Fig.  3,  IS  continued  4ipwards  according  to  the  height 
of  the  room  in  which  it  is  placed,  the  air  will  be  drawn 
firom  the  lop,  and  the  room  become  ventilated,  while 
irom  tli^  tf]f>ening  at  N  it  is  supplied,  if  Irecjiitsite,  with 
warm  oiti 

It  is  unnecessary  to  shew  the  various  ways  in  which  a 
boiler  may  be  connected  with  this  plan  :  it  is  sufficient  to 
observe,  that  in  the  space  allotted  for  the  fire*place  in 
Fig»  1,  there  is  sufficient  room  within  the  body  of  the 
stove  for  this  purpose ;  and  that  if  the  circulating  air  be 
made  to  pass  over  the  boiler,  evaporation  may  be  carried- 
on  very  expeditiously  by  the  air  removing, the  vapour  as 
it  arises.  Finally,  if  another  division  of  the  flues  be  made 
in  the  manner  shewn  in  Fig.  2,  it  n^ight  form  a  steam* 
pipe  or  flue,  running  the  course  of  the  air  and  fire  flues 
to  convey  steam^  to  one  or  more  apartments  of  the  stove ; 
or  extended  beyond  the  stov^  for  heating  the  room  in 
which  it  stands*  One  of  the  air«flues  might  occasionally 
be  adapted  to  this  use.  It  is  obvious  that  the  power  of 
steam  in  a  heated  apartment  would  be  not  only  greater, 
but  better  kept  up.  In  steaming  it  would  be  necessary 
to  close  the  apartments  of  the  stove,  and  to  give  air  to 
the  fuel  by  a  diflerent  course, 

.  As  the  stove  is  not  confined  in  its  dimensions,  so  nei-« 
tber  is  it  necessarily  of  the  form  described  in  the  drawing, 
DOT  are  the  apartments  necessarily  three :  all  these  parti-i- 
cakrs  admit  of  variation  according  to  local  or  other  cir-* 
cumstances*  It  is  evident  that  the  air«flues  tbemsdvet 
may  be  converted  into  chambers  for  drying,  Itc. ;  and 
the  fire-place  of  Fig.  3  is  well  adapted  to  receive  an  m* 
paratUs  for  the  decoipposition  of  coa),  &€•  ^  for  pro^ 
ducing  all  the  efliects  of  the  thprmo-lamp,  or  illuminated 
smoke,  &c.    J^ut  ii  is  needless  to  enumerate  th«  many 
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feeonoinieal  and  philosopliical  uses  to  which  the  stove  maj 
be  applied.  It  is  sufficient  for' the  present  purpose  if  I 
have  rendered  the  principle  and  plan  intelligible,  the 
artist  and  manufacturer  will  then  be  at  no  loss  in  adapt*^ 
ing  it  to  the  particular  object^  which  he  may  require  i^ 
|o  accomplish, 

A  Certificate  from  Mr.  S.  Sellers,  Chemist,  Broad* 
street,  Bloomsbury,  accompanied  this  communication^ 
9tating  that  the  effects  of  the  stove  in  question  are  as  Mr* 
Field  has  described  them  in  his  paper  addressed  to  tbo 
Society. 

*■     '■ ■      ■!-        I        !■  I    llllU      ■■■■■■■         I         ■!    ■      PI       !■■■      I     I     If       !■  I  ■  II  .    I      ■■     II  .     ■■     I    I     .fl<»^ 

On  the  Subject  of  Weeding;  cr  Impraoements  to  be  effected 

it  Jgriculture  by  the  Extirpation  of  Weeds. 

By  Mr.  William  Pitt,  of  Wolverhampton. 

From  the  Communications  to  the  Board  of 

■  r 

Agriculture. 

X  HE  cleaning  of  all  kind  of  crops,  and  keeping  them 
free  from  weeds,  is  an  essential  part  of  cultivation  ;.  which 
if  omitted,  neglected,  or  but  partially  performed,  a^part 
of  the  cultivated  crop  will  be  lost,  in  proportion  to  the 
prevalence  of  such  weeds,  from  defective  preparation,  or 
partial  extirpation ;  for  the  nourishment  drawn  from  the 
ground  by  the  roots  of  all  vegetables  being  somewhat 
similar,  where  that  nourishment  is  suffered  to  be  drawn 
by  weeds  it  is  lost  to  the  intended  crop,  which  will  there^ 
/ore  be  reduced  in  produce  .in  proportion  as  it  lias  been 
deprived  of  nourishment,  and  prevented  from  occupying 
its  whole  extent  of  ground.     ^ 

The  same  observation  will  apply  to  pastures,  to  hedges, 
And  to  plantations,  and  to  all  parts  of  the  earth^s  surface 
ireclaimed^  occupied^  and  cultivated  for  the  use  of  man ; 

for 
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for  therein  the  growth  of  noxious  or  useless  platits  will  \A 
injurious  to  the  success  of  the  useful  ones  ;  and  in  propor- 
tion as  the  former'  abound,  the  latter  must  prove  de- 
fective. 

The  cleaning  of  a  crop  from  weeds  must  be  effected  in 
two  ways:  1,  in  the  preparation;  and,  2,  during  thef 
growth  of  the  crop.  Iifi  the  preparation,  attention  must 
be  given  to  distinguish  root-weeds  from  Seedlings,  as  their 
destruction  must  be  effected  upon  different  principles. 

The  vegetables  \ve  term  weeds  are. more  hardy  and 
tenacious  of  growth  than  any  others ;  nor  indeed  can  it 
be  otherwise  than  that  those  plants  which  succeed  in 
spite  of  opposition,  must  be  of  the  most  hardy  kind.  The 
production  and  growth  of  w^eds  is  equally  consistent  with 
the  divine  goodness  with  timt  of  the  most  valuable  {Jants  ; 
for  myriads  of  diminutive  creatures,  enjoying  life  and 
animation,  are  supported,  by  them,  and  to  whom  they 
are  a  more  natural  prey  than  the  dietetic  plants  of  man- 
kind :  and  man,  possessed  of  reason,  reflection,  and  in- 
telligence, has  powers  and  abilities  to  select  and  cultivate 
such  vegetables  as.are  adapted  to  his  use,  and  proper  for 
bis  sust^na^ce,  and  to  destroy  and  extirpate  others ;  and 
thus  to  appropriate  to  himself  what  proportion  be  thinks 
proper  of  the  eartli*s  surface ;  which  if  he  neglects  to 
dress  and  cultii?ate  properly,  it  will  in  some  degree  revert 
to  its  natural  state,  producing  the  hardier  and  moce  acrid 
plants  for  the  sustenance  of  numbeiiess  tribes  of  insects, 
and  for  an.  infinity  of  other  known  and  unknown  uses ; 
and  indeed  were  it  otherwise,  the  indolence  of  the  but 
man  race  might  in  some  measure  suspend  the  bounty  of 
Providence,  and  the  fertile  parts  of  the  eartb's  surface, 
instead  of  being  covered  with  an  uooiversal  verdure,  would 
by  indolence  or  neglect  be  rendered  little  di&reat  to  the 

and  baxren  desert. 
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Th'e  plants  we  term  weeds^  considered  as  respecting 
Biankind,  are  not  totally  useless;  many  of  them  have 
valuable  medical  qualitieS|  an^d  some  of  them  may  be 
^plied  to  uses  so  as  to  pay  something  towards  the  ex* 
pense  of  clearing  them  from  the  ground :  tbus^  sow«« 
thistles  are  good  food  for  rabbits  or  hogs :  the  hog-weed 
(HeracleumJ  is  good  for  either  hogs  or  cattle  :  horses  are 
laid  to  be  fond  of  young  thistles  when  partially  dried,  and 
the  seed  may  be  prevented  from  spreading  by  gathering 
the  down,  which  makes  good  pillows  ;  however  there  is 
some  danger  in  trusting  theiti  to  this  stage  of  growth,  as 
a  high  wind  would,  and  frequently  does,  disperse  them 
over  a  whole  country.  Cbadlock,  when  drawn,  may  be 
given  to  cow^,  who  are  very  fond  of  it,  particularly  of  th^ 
smooth  kind  ;  and  in  the  Oxford  Report  it  is  stated  that 
it  can  be  converted  into  good  hay. 

Nettles,  fern,  and  the  more  bulky  hedge-weeds,  are  lU 
Staffordshire .  collected  annually  about  Midsummer,  and 
burnt ;  their  ashes  being  afterwards  formed  into  ballsy 
which  are  of  considerable  value,  being  used  in  composing 
a  ley  for  scouring  and  cleaning  linen  and  other  clothes. 

It  is  said  that  pigeons  are  of  use  in  picking  up  the  seeds 
of  many  weeds  that  would  otherwise  vegetate  \  and  I  have 
no  doubt  but  a  prodigious  quantity  of  the  seeds  of  weeds 
'  at^  -iealen  by  small  birds,  particularly  of  most  of  the  lake* 
Weeds  (Polygonums)^  of  the  spurrey  (SperguU)^  and,  ia 
•evere  weather,  of  the  different  sorts  of  ehadlocks  (Sina^ 
fiSy  Bra^sica^  at^d  BaphanusJ,  and  of  many  other  kinds. 

It  has  been  observed,  that  bees  have  not  thriven  so 
well  in  this  island  since  the  extirpation  of  weeds  has  beea 
more  attended  to. 

In  Japan  and  in  China  (it  is  said)  not  a  weed  is  to  be 
teen  ;  and  that  they  only  make  use  of  niglit-soij  as  a  ma- 
nure, partly  with  a  view  of  preventing  any  risk  of  weeds. 

Yqu  XJ.-— Secokd  Series.  X  x  Weeds^ 
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Weeds,  like  all  other  vegetables,  may  be  distinguisbied 
intd  annuals,  biennials,  and  perennials,  according  to  theiiT 
term  of  duration. 

Annuals  are  those  which  continue  only  one  year,  the 
plant  dying  after  perfecting  tbeir  seeds :  these  are  gene- 
rally very  prolific  in  seeds. 

Biennials  are  those  which  continue  two  years,  and  die 
after  perfecting  .their  seeds  the  second  year :  these  are  alsc^ 
prolific  in  seeds. 

Perennials  are  those  which  continue  many  years ;  some 
of  these  perfect  their  seeds  every  year,  and  others  being 
very  tenacious  of  growth  by  their  roots,  and  having  the 
faculty  of  reproducing  themselves  in  this  way,  are  less 
prolific  in  seeds ;  but  many  of  them  increase  both  by 
roots  and  seeds. 

A  Kst  or  catalogue  of  weeds,  or  plants  injurious  to  ciil<* 
tivation,  formed  by  a  person  whose  observations  have 
been  chiefly  confined  to  a  local  spot,  must  evidently  be 
imperfect,  as  many  kinds  common  and  noxious  in  other 
places  may  be  unobserved  there,  and  omissions  will  be 
the  consequence  ;  this  may  be,  in  some  measure,  the  case 
with  this  Paper,  for  though  the  writer  of  it  has  seen  many 
other  parts  of  the  kingdom  than  his  own  neighbourhoodi 
yet  he  may  not  have  examined  them  particularly  enougk 
to  be  minutely  acquainted  with  their  spontaneous  produc* 
tions  ;  additions  will  therefore  be  wanting  from  observa- 
tions made  elsewhere. 

The  following  is  a  list  of  weeds  or  plants  injurious  or 
noxious  to  cultivation,    or  cultivated  land,  principally 
observed  by  the  writer  hereof,  growing  in 
I.  Gardens, 
II.  Corn-fields, 
IIL  Meadows  and  pastures, 
IV.  Waste  and  uncultivated  land, 

V.  Hedges, 
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V,  Hedges,  ^ 

VI.  Woods" and  plantations ; 
with  some  observations  on  their  injurious  tendency,' me- 
thods of  extirpation,   and  instruments  made  use  of  for 

that  purpose. 

I.  Garden  Weedsy  are^ 

1.  Couch  grass,  or,  as  here  called,  squitch  ;  the  roots 
of  the  hardy  perennial  grasses,  extrejpely  tenacious  of 
growth  ;  they  are  the  dog's  grass  (Triticuni  repenaj^  the 
white  bent  grass  (Agrostis  alba  J  y  and  the  tall  oat  grass 
(AvencL  elatiorj,.  The  distinction  between  these  grasses 
is  very  observable  in  their  flowering  stems,  and  in  the 
ears  or  awns  containing  their  seeds,  which  are  as  sepa- 
rately distinct  as  those  of  the  different  kinds  of  grain ; 
moreover,  the  latter  (Avena  elatiorj  has  a  bulbous  jointed 
root,  which  affords  shelter  to  various  destructive  grubs, 
worms,  and  insects ;  there  cannot  therefore  be  too  much 
pains  used  to  destroy  them :  they  are  to  be  destroyed  in 
gardens  by  carefully  picking  out  the  roots  in  digging, 
and  as  carefully  rooting  up  whatever  remaining  fragments 
of  the  roots  may  send  out  a  shoot  above  ground ;  the 
roots  of  the  two  former  are  so  very  vigoroi^s  and  tena«i* 
ous  of  growth,,  that  they  will  even  perforate  a  potatoe  :  if 
they  are  suffered  to  get  a  head  they  will  form  a  perfect 
matting  beneath  the  surface,  and  a  green  carpet  above, 
to  the  almost  total  extermination  of  any  other  plant ;  they 
cannot,  therefore,  be  suffered  where  any  other  plant  is 
cultivated. 

2.  Suffolk  grass,  dwarf  meadow  grass  (Poa  annuaj^ 
almost  harmless  in  its  roots,  but  increasing  so  rapidly 
and  abundantly  by  its  seeds,  as  soon  to  occupy  the  whole 
extent  of  ground  near  it,  if  not  timely  prevented ;  com- 
mon in  gravel  walks  and  pavements,  or  other  spots  where 
the  surface  is  not  repeatedly  disturbed  by  the  spade  6v 

X  X  2.  hoe } 


340  On  the  ExHrpatmt  of  Weeds. 

hoe ;  so  very  prolific  in  its  seeds,  that  it  will  produce  and 
reproduce  itself  four  times  in  one  summer :  may  be  de- 
stroyed  by  taking  care  to  root  it  out  before  its  seeds  are 
perfected  and  shed,  otherwise  the  vegetation  will  be  so 
abundant  as  almost  to  bid  defiance  to  the  weeders. .  Mn 
Curtis  recommends  scalding  it  with  boiling  water,  as  the 
most  expeditious  method  of  destroying  it.     This,  though 
a  garden  weed,  is  a  sweet  and  good  grass  in  pasture  land. 
3.  Catchweed,  goosegrass,   cleavers,   in   Staffordshire 
commonly  called   harifF  (Galium  aparine)^  more  com- 
mon in  hedges  than  amongst  a  crop,  but  if  the  seeds  are 
permitted  to  shed  will  become  troublesome,  as  they  are 
numerous  and  productive  ;  leaves  rough,  so  as  to  draw 
blood  from  the  tongue  by  once  or  twice  gently  drawing 
along,  as  I  have  seen  experienced  ;  may  be  easily  de- 
stroyed in  gardens  by  drawing  up  before  the  seeds  are 
perfected.     Young  geese  are  very  fond  of  the  branches 
of  this  plant ;  the  seeds  may  be  used  instead  of  coffee ; 
,the  expressed  juice  of  the  stem  and  leaves,  taken  to  the 
amount  of  four  ounces  night  and  morning,  i»very  effica- 
cious in  removing  many  of  those  cutaneous  eruptions, 
which  are  called,  though  improperly,  scorbutic ;  but  it 
must  be  continued  for  several  weeks.    These  observations 
from  Dr.  Withering. 

4.  Garden  nightshade  (Solanum  nigrum)  j  common 
in  gardens  near  Brompton  ahd  Chelsea  (as  observed  to 
me  by  Mr.  Curtis),  but  seldom  found  in  the  country; 
though  I  have  found  it  on  dunghills.  Being  an  annual 
plant,  it  must  be  destroyed  by  rooting  up  before  its  seeds 
are  perfected. 

5.  Goosefoot,  wild  orache  fChenopodiuins  album fViridef 
and  hj/bridumj ,  common  and  luxuriant  in  our  gardens, 
very  prolific  in  seeds  and  in  produce  therefrom,  if  not 
rooted  out  before  the  seeds  are  scattered  on  cultivated 

land> 
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VxnA,  they  being  very  hardy  «and  tenacious  of  growth. 
Like  all  other  annual  seedlings  to  be  destroyed  only  by 
rooting  up. 

6.  Wild  oracbe,  fat-hen  (A triple x  hastata) ^  nearly  al- 
lied  to  the  chenopodiums,  from  which  it  is  only  distin- 
guished by  some  of  the  flowers  having  only  pointals, 
whilst  others  on  the  same  plant  have  both  chives  and 
pointals,  in  common  with  the  chenopodiums :  flowers 
small,  so  that  this  distinction  can  only  be  ascertained  by 
the  microscope,  growing  on  rubbish,  dunghills,  and  in 
kitchen-gardens  ;  an  hardy  annual,  very  fertile  in  seeds  ; 
^o  be  prevented  or  dcBtroyed  by  the  same  precaution  re- 
commended for  the  last.  It  is  sometimes  gathered  as  a 
pot-herb,  and  eaten  in  lieu  of  spinach  and  other  greens, 
'Withering. 

7.  Fool's  parsley,  lesser  hemlock  (Mtliusa  cynapium)^ 
•common  in  our  gardens,  and  in  its  early  growth  resem* 
bling  parsley,  for  which  it  is  often  mistaken,  and  when 
eaten  it  occasions  sickness :  if  the  curled-leaved  parsley  . 
olone  was  cultivated,  no  such  mistakes  would  happen 
(Withering) :  when  running  to  seed  it  detects  itself,  in 
that  state  differing  much  from  parsley  ;  it  should  then  be 
rooted  out. 

8.  Knot  grass  (Polygonum  aviculare)^  sometimes  grow- 
ing on  gravel  walks,  trailing  a  considerable  length  in  all 
directions,  very  prohfic  in  seeds ;  care  should  therefore 
be  taken  to  root  it  up  before  the  seeds  ripen :  hogs  are 
fond  of  it. 

9.  Ground  ash  fJEgopodiumpodragrariaJy  described  to 
me  by  Mr.  Curtis  as  a  very  troublesome  weed  in  gardens 
near  London  ;  but,  as  far  as  I  have  observed  it,  confined 
mostly  to  the  shade  of  hedges;  the  leaves  may  be  eaten 
early  in  the  spring  with  other  pot-herbs.  (Withering.) 
The  plant  is^  I_  believe,  perennial,  and  should  be  pre* 

vented 
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▼ented  gaining  a  footing' in  land  intended   for  othef 
crops. 

10.  Chick  weed  Cuisine  media  J  ^  sometimes  growing 
Vfith  great  rapidity  and  luxuriance  on  land  much  pul- 
Terized  by  operose  cultivation ;  an  annual  plant,  very 
productive  of  seeds,  and*  where  it  abounds  it  is  perhaps 
improper  to  give  the  land  a  fine  culture  till  it  in  some 
measure  disappears  ;  the^  young  shoots  and  leaves,  when 
boiled,  can  hardly  be  distiiiguished  from  spinach,  and 
are  equally  wholesome  :  swiue  are  extremely  fond  of  thig 
plant,  and  it  is  a  grateful  food  to  linnets,  to  the  Canary 
bird,  to  other  small  birds,  and  tp  young  clxickens.  Wi- 
thering. 

11.  Black  bind  weed,  here  called  bearbind  (Polygonam 
convolvulus  J  y  a  parasitical  plant,  often  climbing  up  beans 
and  other  garden  plants,  hardy,  and  extremely  prolific 
in  seeds,  of  which  one  plant  will  sometimes  produce  many 
hundreds ;  if  the  ground  be  meant  to  be  kept  clean  of 
this  plant,  the  seeds  should  never  be  suffered  to  shed  :  the 
seeds  contain  a  fine  white  flour,  and  are  good  for  pigeons^ 
poultry,  and  small  birds.  « 

12.  Spurge  devil's  milk  f  Euphorbia  J  ^  chiefly  I'^believe 
the  sun  spurge  (Euphorbia  helioscopajy  an  annual  plant, 
not  very  troublesome,  nor  difficult  of  eradication,  yet 
not  uncommon  in  gardens,  where  I  believe  it^would  soon 
become  extinct  if  attention  were  paid  to  root  it  out  be- 
fore its  seeds  were  scattered.  *    - 

13.  Red  dead  nettle,  or  dee  nettle  (Lamium  pur* 
pureumjy  called  an  annual  plant  by  Linnaeus^  and  a  per- 
ennial by  Hudson  ;  comipon  in  our  gardens,  and  flower<f' 
iDg  early,  and  a  greater  part  of  the  year ;  the  growth 
doubtle^  pritici pally  from  seeds,  which  therefore  should 
not  be  suffered  to  shed..  Withering  observes  that  the 
young  leaves  may  be  eaten  as  a  pot-herb,  but  I  believe 
they  seldom  or  never  are  in  this  country. 

14.  Hefibit 
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14'  Henbit  (Lamium  amplexicaulej ,  an  annual  gard^d 
weed,  which  should  be  weeded  out  before  its  seeds  are 
perfected. 

15.  Nettle  hemp  (Galeopsis  tetrahitj,  a  luxuriant  and 
disagreeable  garden  weed^  which  should  be  rooted  out  in 
time. 

16.  Garden  sow-thistle  (Conchus  oleraceusjj  common^ 
and  of  luxuriant  growth.  The  seeds  of  this  plant  should 
never  be  suffered  to  shed  in  any  situation,  for  being  fur- 
nished with  featherjs,  they  fly  over  a  country  with  the 
windy  and  vegetate  on  the  first  loose  or  cultivated  ground 
they  settle  on.  The  plant  'will  pay  for  drawing  out  of  a 
garden,  being  a  favourite  food  with  rabbits  and  hogs ;  the 
leaves  are  good  amongst  other  pot-herbs.     Withering. 

17.  Fumitory  CFumaria  officinalis),  common,  but  not 
rery  injurious  ;  an  annual  plant,  which  may  be  destroyed 
by  preventing  its  seeding.  Hoffman  prefers  the  expressed 
juice  of  this  p]^ant  to  all  other  medicines,  as  a  sweetener 
of  the  blood  ;  the  dose  is  two  or  three  ounces  ;  an  infu- 
sion of  the  leaves  is  used  as  a  cosmetic,  to  remove  freck- 
les, and  clear  the  skinl     Withering. 

18.  Common  thistle  fSerratula  arvemis);  seeds  nume- 
rous, and ,  furnished  with  feathers  to  fly  any  distance  be^ 
fore  the  wind,  on  which  account  they  are  liable  to  grow 
in  gardens,  though  ever  so  much  pains  may  have  been 
used  in  their  eradication,  which  when  the  case  they 
should  be  drawn  up  by  the  roots  in  moii^t  weather  with 
tongs,  for  they  cannot  be  handled.  The  suffering  of  the 
seeds  of  this  and  many  other  weeds  to  ripen  and  shed 
(particularly  of  the  class  h/ngenesiaj  ^  is  not  only  a  private 
neglect  but  a  public  nuisance,  as  they  will  propagate 
themselves  to  any  distatice  by  means  of  their  feathers, 
which  keep  them  afloat  in  the^ir,  and  they  are  wafted 
^bout  by  the  various  currents  of  wind  till,  by  degrees^  the 

feathers 


844  On  the  Extirpation  of.  Weeds. 

feathers  no  longer  supporting  tbem,  they  are  depo&iti^d  iif . 
the  crevices  of  loose  or  cultivated  land,  where  they  ve* 
getate,  and  produce  a  plentiful  crop,  to  the  surprise  oF. 
many,  who  wonder  by  what  means  they  came  there.  I 
have  frequently  observed  a  fresh  bank  of  earth  dug  from 
the  bottom  of  a  canal,  produce  plentiful  and  vigorous 
crops  of  thistles  and  coltsfoot,  and  some  people  who  have 
seen  it  have  fancied  that  the  seeds  or  fibres  of  these  plants 
had  been  concealed  in  the  earth,  not  knowing,  or  not 
considering,  that  the  seeds  had  been  flying  in  the  air,  and 
that  an  elevated  bank  of  earth  was  more  liable  to  arrest 
their  progress  than  the  flat  even  land  ;  as  well  as  that  the 
seeds  were  more  likely  there  to  vegetate  and  produce  a 
crop,  than  on  a  matting  of  turf. 

19.  Groundsel  (Senec'iO  vulgaris  J  y  anothei'  tery  com-* 
mon  garden  weed,  with  seeds  feathered  as  before^  and  ca* 
pable  of  spreading  themselves  far  atid  near,  widh  this  far-i- 
ther  chance  of  propagating  themselves,  that  the  plant  is 
extremely  quick  of  growth,  insomuch,  that  after  clean- 
weeding  a  garden,  walk  round  it  in  a  week  or  two,  and 
you  may  be  surprised  to  find  ttiany  plants  of  this  kind, 
with  the  seeds  ready  to  take  flight.  The  eradication  of 
this  weed  can  only  be  effected  by  constant  and  unremit* 
ting  attention  ;  the  plant,  with  its  seed  bud,  is  very  ac- 
ceplable  to  small  birds  confined  in  cages. 

20.  Commoa  nettle  (Urtica  dioicaj ,  genersSly  growing 
in  hedges  or  shady  places,  but  sometimes  appearing  else* 
-where,  when  it  must  be  destroyed  by  rooting  up  ;  the 
young  shoots  are  gathered  in  spring  to  boil  in  broth  ;  the 
leaves  cut  may  be  mixed  with  the  food -of  turkies  and 
other  poultry.    Withering. 

21.  Mistletoe  (Viscum  album  J ,  very  common  on  fruit- 
trees  near  the  Severn,  and  in  many  other  places,  and 
when  gotten  to  a  bead  said  to  be  very  injuriotis  in  pre^ 

vepting 
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ll«Bting  their  bearing ;  it  should  therefore  be  plucked  ofF 
m  time. 

22.  Lastly,  I  shall  add  the  cultiFated  potatoe  fSola^ 
num  tuierommjy  which,  however  valuable  as  a  crpp,  is 
tery  apt  to  remain  in  the  ground,  and  intrude  amongst 
other  after-crops,  to  their  injury,  as  well  as  having  a  slo- 
venly appearance :,  this  inconvenience  is  doubtless  owing 
to  want  of  clean  getting  up  the  crop  ;  but  it  is  very  dif- 
ficult to  get  up  the  crop  perfectly  clean,  and  every  small 
root,  or  part  of  a  root,  having  the  eye  or  sprout  in  it, 
trill  vegetate  if  it  escapes  the  winter's  frost.  As  it  is  now 
found  that  the  shoots  of  the  potatoe  will  crop  well  after 
transplanting,  it  seems  the  better  way  to  draw  them  from 
among  other  crops  as  they  appear,  taking  the  advantage 
of  showery  weather,  and  transplant  them 'into  a  bed  by 
themaelves,  where  they  may  succeed  some  early  crop,  as 
winter  greens,  spinach,  early  cabbages,  &c.  by  which 
means  your  other  crops  ma,y  be  cleaned,  and  potatoes 
raised  without  any  expense  of  seed. 

These  are  the  principal  intruders  into  the  garden,  as 
^r  as  obsenied  by  the  writer  hereof,  but  many  other  sort$ 
will  occasionally  appear  from  seeds  wafted  by  the  wind ; 
|ia  well  as  be  introduced  by  using  raw  dung,  particularly 
of  hogs  and  horses,  which  often  contain  seeds  possessing 
their  vegetative  power,  and  the  litter  intermixed  there- 
with often  contains  more.  This  shetvs  that  raw  duug  is 
very  improper  for  a  garden,  but  it  is  often  used^  particu- 
larly for  early  or  other  potatoes. 

Much  labour  in  weeding  will  be  saved  by  particular 
Attention  in  drawing  up  all  seedlings  in  time,  and  before 
they  have  sown  their  seeds ;  for  the  increase  of  many 
weeds  in  this  way  is  beyond  calculation,  and  the  precau- 
tion of  preventing  their  seeding  should,  therefore,  never 
Dn  any  account  be  neglected. 

Voi*#  XI.~S£coMs  Ssaiss.  ^  Yy  The 
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The  tools  principally  used  in  the  gardens  of  Staflbrd* 
shire,  for  destroying  weeds,  are,  the  spade,  the  thr^a*' 
fanged  fork  for  cleaning  out  root  vveeds,  and  the  diflbinfent 
kind  of  hoes,  of  which  the  Dutch  hoe  is  used  for  scuffling 
oyer  the  surface,  and  the  common  hoes^  of  a  triangular 
or  parallelogram  form,  for  cutting  up  weeds,  moialdiug* 
up  growing  plants,  and  loosening  the  surface :  these  tooi$ 
are,  I  believe,  very  general,  and  known  every  where. 

IL  W^ed^  in  Com  Fields  and  Arable  Laxid. 

I  think  it  needless  to  bestow  much  tiaie  oq  neutral 
{>lants,  or  such  as  are  not  decidedly  injurious ;  many  of 
these,  therefore,  to  be  found  in  arable  pastures,  will  not 
be  mentioned,  and  others,  of  a  more  suspicious  character, 
only  slightly  touched  upon  ;  wbilst  mor^  particular  aU 
tention  will  be  paid  to  the  vigorous  and  luxunant  weeds 
which  ini^st  our  corn-fields,  as  follows ;    • 

1.  Ivy -leaved  chick  weed  (Veronica  hederifoUaJl ,  somefc 
times  very  much  abounding  amongst  wheat  very  early  ia 
the  spring,  but  seeding  and  leaving  th^  ground  early, 

.  perhaps  not  much  injuring  the  crop^;  the  seed  is  said  to 
ripen  in  twenty-eight  days  from  the  fe'st  vegetation  of  the 
plant,  which  appears  in  March,  and  often  gives  a  plenliif 
ful  produce  of  seeds,  which  will  lay  in  the  ground  many 
years,  ready  to  vegetate  next  time  the  land  is  pal- 
verized  early  in  the. spring  ;  this  should  therefore  be  done 
ia  tlie  fallow,  which  ^ouM  occasion  the  seeds  to  vegetate, 
and  the  plant  might  be  destroyed  by  ploughing  under 
before  its  seeds  ripen. 

2.  Lambs  lettuce,  corn  salad  (Faleriana  hcusta).    TMs 
plant  I  never  observed  till  last  summer,  when  I  certainly 
believe  it  was  more  plentiful  than  common  in  this  neigh-' ' 
bourhood.     1  observed  it  on  my  farm,  both  in  cornrii^ds 
and  arable  pastures,  but  not  ia  such  quantity  as  to  be 

iiyurious. 
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injurious*  In  a  hard  tilled  field  near  Lichfield  T  found  it 
in  great  abundance  ;  it  is  Ian  annual^  plant,  not  at  all  for^ 
inidable  as  a  weed  ;  it  is  eaten  as  a  salad,  and  by  cattle ; 
for  the  former  purpbse  little  inferior  to  young  lettuce* 
See  Withering  and  Flora  Rmtica. 

3.  Dogs  grass— TnVirttw  repent. 

4.  Bent  grasses — Agrostis^  alba  and  siolomferd. 
A.  Tall  oat  grdiSS'—'Avina  elaticr. 

6.  Creeping  soft  gra^s — Holcus  mollis ^ 

The  roots  of  those,  and  perhaps  of  some  othdr  of  the 
Jiardy  perennial  gl'asses,  compose  what  the  farmers  call 
i^uick,  couch,  or  squitch,  that  plague  and  curse  to  arable 
cultivation ;  they  are  sdmetimes  so  interwoven  together  ■ 
ill  the  soil,  in  land  that  has  been  under  hard  tillage  and 
bad  management)  as  to  form  a  perfect  matting,  and  to 
choke  the  plough  :  they  abound  most  in  light  and  mixed 
.^oUSj  not  equally  infesting  strong  clays  i  the  first  of  these^ 
the  dogs  grass,  has  been  generally  referred  to  by  writers, 
,95  alone  producing  couch  or  squitch,  but  this  idea  is  now 
generally  known  to  be  erroneous;  this  grass  principally 
abounding  in  hedges  and  gardens,  though  sometimes  plen- 
tiful in  arable  fields,  yet  not  one-tenth  nart  of  the  squitch 
.  df  arable  land  is  produced  by  thiffgrass.     The  most  gene- 
ral arable  land  squitch  grass  is  of  the  Agrostis  family,  but 
io  %yhich  particular  species  that  most  complained  of  by 
farmers  belongs,  is  not  yet  agreed  amongst  botanists.    Dr* 
Stokes  refers  it  to  the  fine  bent  ("jlgrosti^  capilarisj;   Mr* 
Dickenson  assures  me  it  is  a  variety  bt  the  Agrostis  alba  ; 
.  but  Mr.  Curtis  informed  me,  in  London,  that  this    jnitch 
grass  has  never  yet  been  rightly  specified,  tiiat  it  ought 
to  be^termed  Agrostis  rtpens,     I  have  frequentfv  observed 
.  the  ear  or  'awn  of  this  grass  to  have  the  gent*.ral  habit  of  the 
Agrostis^  and  it  is.  very  probable  ti)at  more  species  thaiv 
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/One  of  this  genera  have  the  habit  of  running  Ih  thd  ioxMf 
and  producing  couch  or  squitcb. 

The  creeping  red-stalked  bent  grass  (Agrostis  stoUmU 
fera)^  and  the  creeping  soft  grass  (Hdcus  mollis)^  are 
common  squitch  grasses  on  strong  or  cold  wet  lands ; 
the  tall  oat  grass  (Avena  datiorjy  is  a  very  commoo 
squitch  grass^  on  the  light  gravelly  soils  of  this  neigh- 
bourhood ;  its  roots  are  composed  of  a  bunch  of  bulbs^ 
)i,(Fording  shelter  to  pernicious  grubs,  worms,  and  insects } 
it  is  difficult  of  eradicacion,  and  very  pernicious  to  a  crbp^ 
particularly  in  wet  seasons. 

These  grasses,  though  sd  troublesome  and  injurious  on 
arable  land,  are  yet,  probably,  good  meadow  grasseS| 
where  their  roots  are  not  so  liable  to  fun  as  on  arable  land, 
loosened,  broken,  and  pulverized  by  tillage. 

With  regard  to  their  destruction  on  arable  land,  it  can 
only  be  effected  by  giving  an  early  and  complete  spring 
and  summer  fallow,  by  repeated  ploughings  in  hot  wea- 
ther, wit}i  sufficient  harrowings  between  each  ploughing 
to  work  out  the  squitch  and  bring  it  to  the  top  ;  and  un- 
less the  summer  prove  dry  for  some  length  of  time,  even 
this  will  be  insufficient,  in  which  case  many  active  indus- 
trious farmers  bcive  it  forked  together  by  hand  and  burnt ; 
others  carrying  it  in  heaps  to  rot ;  and  I  have  known  it 
mixed  with  quick  lime,  which  is  to  be  commended :  it 
should,  however^  be  observed,  that  the  great  increase  of 
the  roots  of  these  grasses  is  occasioned  by  hard  tillage,  or 
bad  management,  and  often  by  both. 

7..  Wild  oat,  hover  ( Avena  fatua) ^  common  on  hard 
tilled  land,  and  when  abundant  very  unsightly  and  injuri- 
ous to  a  crop.     Dr.  Anderson  observes,  that  this  plant- 
abounds  so  much  in  the  corn-fields  in  most  parts  of  Aber« 
^eenshire,  as  in  many  cases  to  constitute  nearly  one  half 
of  the  bear  crop  (bear  is  the  six-rowed  barley^  Hordeum 

hexastichcn, 
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hixdstichonf  which  is  much  grown  in  Scotland) ;  it  niay 
be  destroyed  by  the  turnip  culture,  or  by  well-managed 
early  fallowing  ;  and  prevented  by  short  tillag'es^  and  fre<* 
<fient  seeding  cfown  to  grass.  It  never  occurs,  I  believe, 
in  any  cotisiderable  quantity,  where  there  is  good  sys- 
tematic management,  and  due  attention  to  clean  seed  t 
the  awns  are  used  for  hygrometers,  and  the  seeds  instead 
of  artificial  flies  in  fishing  for  trout.  Withering  and  Flora 
BustKa. 

8.  White  darnel  (Lolium  temulentumj ^  often  found  in 
a  wheat  crop,  but  I  believe  always  produced  from  seed 
sown  with  the  wheat ;  to  prevent  which,  great  attention 
should  be  paid  to  clean  seed,  and  particularly  that  it  con- 
tain none  of  this  plant,  it  being  extremely  prolific,  very 
injurious  to  a  crop  when  growing,  and  to  its  value  at 
market :  it  is  an  annual  plant,  which  I  never  recollect  to 
have  seen  grow,  except  in  a  crop,  and  very  rarely  there 
without  neglect  in  management ;  the  seeds  in  considera- 
ble quantity,  ground  into  flour  with  wheat,  and  the  bread 
eaten  bot^  is  said  to  produce  deleterious  effect^  on  the 
human  body  ;  and  if  malted  with  barley,  the  ale  soon  oc- 
casions' drunkenness.    Withering. 

9,  Goose  grass,  catchweed,  cleavers,  here  called  harifF 
f Galium  aparine  and  spuriumJy.^eeAs  roundish,  rough, 
two  from  each  flower,  so  large  as  not  all  to  be  easily 
separated  from  the  grain  in  -dressing.  I  have  known  this 
plant  very  troublesome  in  a  wheat  crop,  twining  and 
crawling  up  tfie  straw  pr  stem :  it  is  not  very  common 
in  well-managed  crops,  but  more  generally  confined  to 
hedges.' 

10.  Field  scabious  (Scabiosa  arvensisj,  found  in  corn 
fields  and  pastures,  but  not  muqh  abounding. 

11.  Parsleypiert  (Aphanes  arvensisj,  a  diminutive  weed 
of  small  aocouot,  but  sometimes  rather  too  much  abound- 
ing ; 
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ing;  might  probably  be  weakened  by,  very  early  in  tbi 
spring  pulverising  the  land  when  in  fallow,  and  ploQgb* 
ing  the  plant  under  in  due  time. 

12.  Doddet  (Cuscuta  Europaa)^  a  parasitical  weed,  of 
which  I  have  not  much  experience,  but  ain  informed  by 
Mr.  Dickenson,  that  it  is  not  uncommon  in  his  Aeigh-^ 
bourhood.  Some  years  ago,  in  travelling  through  Buck- 
inghamshire, T  observed  this  plant  twining  found  the 
stems  of  a  bean  crop,  and  brought  away  a  specimen  ;  il 
climbs  in  a  spiral  direction  round  the  stems,  from  whidb^ 
by  means  of  vessels,  it  draws  its  nourishment,  and  must 
consequently  vei*y  much  fret  and  injure  any  plant  to 
which  it  is  attached :  it  is  called  (as  stated  somewhere  in 

•  Young's  Annals)  beggar  weed,  hell  weed,  and  devils  gutSi 
iiames  which  sufficiently  sbe^v  in  what  estimation  it  it 
held  by  farmers.  The  plant  is  annual,  and  produeed 
from  seed,  which  takes  no  root  in  the  earthy  but  m  it3 
foster  plant. 

13.  Corn  bindweed    {Convolvulus  arvensisj,  anothei' 

troublesome  parasitical   weed,    often   growing  amongst 

wheat,  and,  when  abundant,  twining  round  the<roru,  and 

vefy  much  injuring  the  crop  :  when  wheat  has  been  laid 

by  heavy  rain,  I  have  observed  this  plant  increase  irt 

growth  so  as  to  hold  it  down  fast,  and  prevent  it  rising 

again:  it  is  not  so  common' here,  in  Staffordshire,  as  I 

have  observed  it  in  some  counties  nearer  London,  whence 

ive  are  in  the  habit  of  procuring  seed  wheat ;  oii  which 

account  I  have  sometimes  feared  we  should  imgort  it 

more  abundantly  by  this  means,  but  have  since  observed 

that  tb^  seed  is  small,  and  easily  dressed  out ;  the  plant 

is  perennial,  and  much  addicted  to  running  in  the  root. 

Mr.  Curtis  has  proved,  that  cutting  it  oif,  even  below  the 

lirface,   only  tends  to  spread  it  farther :  it  must  be  de^ 

fttroyed  by  fallowing,  and  using  the  same  process  as  for 

•qpiitch. 

14.  Wild 
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14.  Wnd  carrot  (Daucus  carotaj^  common,  and  some<« 
times  troublesome  in  dry  land;  a  biennial  plant,  pro« 
ducing  seed  plentifully;  this,  in  its  cultivated  state,  is 
the  well-known  garden  carrot  (Withering) ;  but  Miller 
informs  us,  that  he  could  never  improve  the  wild  carrot 
so  as  to  render  the  roots  in  any  degree  comparable  witl^ 
tltt  cultivated  carrot ;  the  seeds  have  been  used  as  diure- 
tic and  carminatives,  and  are  highly  recommended  in  fits 
of  the  gravel  and  stone  (Withering.^,  Miller  says,  the 
^ps  have  been  supplied  with  old  seeds  of  the  garden 
carrot,  instead  of  fresh  ones  of  th^  yvilA  carrot,  to  be  used 
medicinally.    Flora  Rustica. 

15.  Shepherd^s  needle,  here  beggar^s  n^edile  fScandix 
fectenjy  sometimes  abounding  in  hard  tilled  land,  and  its 
seed  not  easily  wholly  separated  from  grain  in  dressing* 
It  is  a  small  annual  plant,  producing  a  plentiful  crop  of 
seeds ;  each  seed  furnished  with  a  spike  or  beak  from 
one  to  two  inches  long^  whence  its  name  of  needle :  it 
seldom  abounds  in  well-managed  land. 

16.  Chick  weed  (AlHne  media  J ,  sometimes  troublesome 
in  a  crop  on  land  rendered  fine  by  tillage,  from  which  it 
should  be  rooted  out.  The  Rev,  Mr.  Shaw  remarks,  that 
chickweed  is  an  excellent  out-of-door  b*arometer :  when 
the  flower  expands  boldly  and  fully,  no  rain  will  happen 
for  four  hours  or,  upwards  ;  if  it  continues  in  that  open 
state,^  no  rain  will  disturb  the  summer's  day ;  when  it 
half  conceals  its  miniature  dower,  the  day  is  generally 
showery ;  but  when  it  entirely  shuts  up,  or  veils  the  white 
flower  with  its  green  mantle,  let 'the  traveller  put  on  his 
great  coat,  and  the  plougfamaui  with  his  beasts  of  draught, 
rest  from  their  labour. 

17.  Curled  dock  (Bumex  crispus):  this  plant  should 
never  b^  sufiered  to  sbeddts  seed  on  any  land,  but  should 
>be  rooted  up  a&d  cairied  off  in  tine :  in  arabk  hind,  the 
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roots  should  be  carefully  picked  off  during  the  tillage,  ef 
they  will  produce  vigorous  luxuriaoit  plants^  drawiag 
much  nourishment  from  the  soil,  to  the  injury  of  the  in« 
tended  crop.  The  plant  is  a  hardy  perennial,  Tery  tena- 
cious of  growth  by  its  roots,  and  producing  a  wonderful 
increase  of  seeds  ;  too  much  caution  cannot  be  used  in 
avoiding'  sowing  it,  nor  too  much  pains  bestowed  in  its 
extirpation :  it  is  the  pest  of  clover-fields  in  Norfolk. 
Withering. 

18.  Arsmarts,  or  lake-weeds  (Polygtmams  persicafi^ 
and  ptn^lvarUcumJ  f  abound  most  in  wet  seasons  on  moist 
lands ;  and  being  hardy  annuals,  producing  a  plentiful 
«rop  of  seeds,  are  apt  to  shew  themselves  in  crops  of 
grain :  to  be  destroyed  by  fallowing,  by  draining,  ^ud  by 
rooting  out. 

19.  Knott  grass  (Polygonum  avicuhrej:  a  trailing 
plant ;  flourbhes  most  by  road  sides  and  on  gravel  walks ; 
out  of  the  smothering  of  crops,  very  proMc  in  seeds, 
which  are  eaten  by  small  birds. 

20.  Black  bindweed,  bearbind,  fPolyganum  comotou^ 
lusj;  B,  parasitical  plant,  twining  round  any  thing  it  can 
lay  hold  of ;  very  productive  of  seeds,  which,  being  an* 
gnlar,  are  not  easily  separated  from  grain  in  dressing  of 
winnowing.  This  plan  is  not  much  approved  by  the 
Staffordshire  or  Shropshire  farmers,  who  are  vexy  caut 

'  tioiis  of  sowing  it.  It  is  nearly  allied  to  the  buckwheat 
fPofygoHum  fagopyrumj  9  to  which  it  i$  preferred  by 
Dr.  Withering,  in  the  following  words:  ^<  the  seeds 
are  quite  as  good  for '  use  as  those  of  buckwheat,  are  pro«» 
4uGed  in  greater  quantity,  and  the  plant  bears  cold 
better.** 

SI.  Knawell  (Sclermthus  anrmus  and  perennis);  a  Au 
minutive  plant,  but  prolific  in  seeds,  and  of  vigorous 
growth  i  luive  often  found  it  ou  a  piece  of  poor  thin  soil 

on 


On  the  ExtirpatiMi  of  Weeds.  85S 

•u  my  farm  when  in  tillage,  hut  do  not  think  it  very  per* 
nicious :  it  may  probably  be  weakened  or  destroyed  by 
an  early  spring  working  of  the  land  when  in  fallow. 

5^2.  Bladder  campion  (Cucubalus  behenjy  common  in 
wheat  and  barley  crops,  and  growing,  in  tufts^  many 
stalks  from^each  root,  which,  when  the  case,  should  be 
rooted  ^ut  by  band  :  it  is  a  perennial  plant,  and  bias  the 
habit  of  increasing  from  its  roots. 

23.  Cockle  (Agrostemma  ^///ia^<»^,  a  luxuriant,  rigor<» 
ous,,  annual  plant;  J3erfect]ng  many  seeds,  and  drawing 
much  from  the  3oil :  care  should  be  taken  n6t  to  sow  this 
injurious  weed.  The  seeds  are  so  large  that  they  cannot 
all  be  dressed  from  the  grain  ;  the  plant  should  therefore 
be  plucked  out  by  hand  before  the  seeds  ripen. 

24.  Red  and  white  campion  (lychnis  dmcajj  peren* 
nidi  weeds,  growing  in  hedges,  oorn-fields,  and  pastures ; 
to  be  weakened  or  destroyed  by  well-managed  fallows. 

25.  Mouse-ear  (Cerasiiwn  m^erise)  has  somewhat  the 
habit  of  chick w^ed,  but  of  a  duller  complexion  i  fre« 
quent  amongst  /Corn  and  in  pastures. 

2^.  Corn  spurrey,  or  yarr  (Spergula  arvensis);  fre- 
quent in  corn-fields,  not  very  bulky  or  luxuriant,  but 
quick  and  tenacious  of  growth,  and  producing  seeds  plen« 
tifuUy  :  as  it  is  of  humble  growth,  I  haye  never  observed 
it  to  be  very  injurious  to  a  crop ;  but  Dr.  Anderson  ob* 
;;erves,  that  in  Aberdeenshire  it  is  a  pernicious  weed^ 
growing  in  such  abundance  among  the  crops  as  to  chok« 
the  grain  ;  he  has  often  seen  it  so  thick,  that  over  a  vast 
extent  of  surface  you  could  not  have  put  down  a  pin 
without  touching  a  plant,  and  the  farmers  there  think  it 
indestructible;  he  skys  farther, ^M  had  remarked,  that 
whenever  any  of  the  land  had  been  poached,  by  being 
used  as  a  road,  especially  in  wet  weather,  no  spurrey  ap« 
peared  there ;  it  was  evident  this  was  occasioned  by  the 
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j:Jo<^&l^as  produced  nqt  giying  rs>9^iS!  Ph^9W^9i^ 
to  germinate  freely ;  if ,»  therefore,  I  pould  c^t^tfivp  tS 
bring  the  grounrii  injo  a  cloddy  ^tat?  yvb^^  fft.W,  I  sbpnK 
fep  fe??  9^  ^f<?r  jKis  cjrpp.  1  fejwl  Jk(i*  ^  Pfop  of  i^^r  i^x^ 
^o\v|^d  barJpy,  i?iw:^?»  t^x^iic^^J^  in  ppe  field  !>y  rt 
^ntijrely.  T(i<^  soil  M^a9  in.  ^  }QOfe>  in^lj>  incphj^eot 
§tate;  iTesQly^d  to'd^lay  ploughing  it  next  season  9$ 
long  as  possible,  and  to.  plough  i^  >vbfp  ii  was  very  .ve(u 
fortunately  it  can^e  ^  viojient  rain  in  ibP  bisginning  of 
|4fkrc}) ;  \i  w^  ploughed  when  nearly  in  the  state  (rf  a 
puddle,  i(  turned  over  more  like  mud  than  soil ;  dry  wea» 
Jih^r  ^cceeding,  this  miid  bound  a  little  on  the  surfa<:e, 
and  produced  k  kind  pf  clod  ;  the  corn  was  sown,  it  got 
a  very  slight  *hjarrowing,  barely  to  coyer  the  seeds,  ip  an 
imperfect  macmer,  ai;d:,t~o  Je^ve  the  field  as  rough  as 
|>o$9Jble :  ho  yarr  appeared,  and  the  crop  w^  one  of  the 
most  luxuriant  I  had  evee  seen.V  Thus  far  Dr.  Anderson* 
^mall  birds  are  v^ry  foAd  of  the  seeds  of  this  plant,. it  is 
tb^e^ore  probable  that  the  surface  of  the  ground  lying 
undisturbed  through  the  winter,  a  large  proportion  of  tt^ 
seeJs/would  be  deyoured  by  tbem;  J  believe  in  all  cases 
pf  a  stubbie  very  full  of  small  seeds,  it  is  well  to  defer  tl|e 
plougbiog  a^  long  as  it  conveniently  can  be  oo  this  aq« 
count  Respt^ctrng  land  rendj^red  over  fene  by  tillage,  it 
is  well  underiiitood  by  Staffordshire  farm^  to  be  a  fault, 
and  that  it  is  mu^h  better  left  only  knappy,  as  they  call  it, 
that  is,  in  small  lunips;  this  is  attained  in  faljlpws  bj 
fvoi'king  the  land  early  in  summer^  and  letting  it  l^e  to 
l^onsplidate  tbrough  the  latter  part  o$  it ;  and  in  the  tur« 
nip  culture  by  the  treading  of  sheep  aqd.  cattle  ;  and  is 
one  great  reason  why  land  should  not  have  too  many 
ploughingSy  but  only  ^  a  sufficient  number,  judicious^ 
tim^d  ;  but  ploughing  in  general,  particularly  of  brok^ 
land,  is  much  best  done  when  the  land  is  dry.    W.  P. 

21.  Base 
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f7.  BAS6  rcfcicet  fFesed^  IWed):  I  oliserve^  thii  plant 
onionj^st  sorrie  66\tk  in  Gkucestershire  in  the  suMtner  of 
i^'SS  ;  it  is  an  atlt^tlikl  plant,  not  very  much  abounding. 

128.  Dwarf  spiiirge'  /Euphorbia  cxigunj^  conimon  iii* 
dD^n-(ieldd^  but  ^enferaily  iii  single  plants,  and*  hot  very 
ihjuriotiS  to  thtf  crop. 

2&.  Corn  pbjJIiy  fPa^er  rh^as)\  an  annual  plant, 
pVbducing  numerous  sin^Il  seeds^  soixie'tim<^s  very  jibundant 
iti^  edth^fieldsV  a'tid^  a  pretty  sure  indicatioi;  6\  ii  light 
c!fbp  Qaei*y^  iff  th^  lig1itness*of  the  crbj)' occasioned  by 
the  abundancii  of  this  platlt/  of  tbe^  increase  of  tHis'plant^ 
encouraged  by  tKfe*  lightness'  of  the  crop  ?  Probably  both : 
in  a  full  crop  it  is  scarcely  to  be/foUnd  ;  its  flowers  appear 
ih'Julj.  It  mlgKt',^  doubtless,  be  weakened  of  destroyed 
ih'f£i!lI6Ws,  by  encouraging  aiie^rty  Vegetation  in  com« 
lAidri'wlth'  ofh^r  seedling.' 

Sb.  Corn  crowfodt  fAanufi^ttis  cA^vMls);  sometimei* 
very' atsrtihdah't  a^d  injurious*  tb  a^  w'beai  crop  on  strong' 
moist  land  :  an  annual  plant  of  early  growth,  which  can 
only  be  brought  into  vegetattbn  in  the  fallow  by  ah  early 
tifla^ ;  otherwW^"  the  gfowib  of  the  seeds  is  deferred  to 
the  ri^Jtt' spring',  to  the  gi-eat  irijftry  of  the  crop*  It  i* 
otTs^iVetfm  the'  t'loiW  JtUstkal  thkt"  in  some  countries  it' 
has  the  name  of  hiiiigecweed,  whence  it  is  supposed  to* 
indicate  a  barren  soil.***  The  orthography,  however,  is 
rfot  derived  *  ffbiti  th6'  nature  of  the  soil,  but  from*  the 
hungry  prospect  it  holds  out  to  the  farmer. 

Si:  Dfete'^nettfi,  dfeatiC  nettle  fZdVnVwm  aUuiri  and  ptir* 
pttreumjf  much  abounding  amongst  crops  oh  some  lands^^ 
p&rticularly^n  tnbist's^a^hs ;  being  pek'ennial  plaatft  pro- 
dticeJcl  both  frbin's€^<!  and  roots,  gi'eat  pains  should  bA 
Qi^d  in  th^ir  estirpdtioh. 

*  32.'  Calves  shout  f^ntirrhirium' drmtiurnj:  I  obserired 
tMr^ plant  not  -tAicfdm^aitih  aoidngst  corn  crops  in^  Hamp«T 
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shire  in  the  summer  of  MB 5 ^  and  being  in  some  doubt 
about  it,  sent  a  specimen  to  Dr.  Withering  for  his  inves- 
tigation, A  poisonous  plant:  (Linnaeus.)  It  appears 
from  Withering^s  Botany^  that^ther  specie^  of  this  genus 
are  abo  common  ^n  corn-fields;  as  the  sharp-pointed 
fluellin  {'Antirrhinum  elaiinej  y  the  round-kaved  snap 
dragon  f  Antirrhinum  spuriumj ythe  corn  snap  dragon  (An- 
tirrhinum arvensejy  the  least  snap  dragon  (Antirrhinum 
minus);  these  I  have  not  personally  examined  ;  they  are 
all  annuals ;  whilst  the  other  species  of  this  genus,  com- 
mon in  hedges  and  on  walls,  as  the  Antirrhinurii  a/mha* 
laria^  ripens,  linaria,  and  majus,  are  hardy,  and  strict 
perennials. 

33,  Shepherd's  purse,^.  shepherd's  pouch  (Thlaspi  ar^ 
vense,  campestre,  and  bursa  pastortsj;  well  known  as 
sometimes  troublesome  weeds,  on  arable  land:  annual 
plants,  of  early  appearance,  and  continuing  great  part  of 
the  year.  To  be  destroyed  by  early  and  weli-inanaged 
fallowing,  or  by  rooting  up. 

3i.  Whitlow  gvims  (DrabavemaJ, 

35.  Codded  mouse-^ear  (Arahis  tkaliamj.  Both  these 
are  sn^all  diminutive  weeds,  appearing  amongst  corn  early 
in  the  spring  ;  but  being  quick  of  growth,  and  soon  ex- 
ba,usted,  are  not  of  much  .consequence. 

36.  Smooth-leaved  chadlock  (BrassicanapusJ. 

37*  Rough-leaved  chadlock,  or  wild  mustard  {Sinapis 
arvensisj.  ■      ' 

38.  Pale-^flowered  chadlock,  or  wild  raddish  (Raphanus 

*  r  # 

raphanistrum) . 

These  three  plants  are  confounded  together  by  farmers, 
under  the  generM  name  of  chadlock,  pronounced  here, 
kedlock,  though  they  are  as  different  and  distinct,  to  the 
investigating  .botanist,  as  wheat,  barley,  and  oats.    They 
are  all  extjremely  commoa,  and  nearly  equally  so,  if  a 
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large  range  of  country  h^e  examined  ;  though  the  different 
sorts  ar§  more  or  less  abounding  in  different  places ;  in 
t^his  neighbourhood  I  can  generally  gather  the  three  sorts 
in  the  same  field/but  .the  mustard  is  much  more  abund*- 
ant ;  in  the  neighbourhood  of  Lichfield,  where  chadlock 
is  indeed  very,  abundant,   it  is /almost  universally  wild 
rape.     Some  years  ago  I  observed  in  the  common  fields 
of  Rutlandshire,  the  whole  surface  was  tinged  over  with 
the  fiowers  of  the  wild  raddish :  they  are  all  great  nui- 
sances,  and,  when  suffered  in  abundance  to  ripen  tb^ir 
seeds,  ipust  draw  much  from  the  soil,  to.  the  great  injury 
of  the  crop  ;  and  a9  they  are  very  quick  of  growth,  and 
perfect  their  seeds  expeditiously,  it  is  not  uncommon  for 
these  plants  to  shed  th^ir  seeds  at  the  rate  of  several 
bushels  per  acre ;  and  as  it  is  well  known  that  the  seeds 
will  Vegetate  after  lying  many  years  in  the  ground,  it  is 
00  wonder  they  should  produce  a  plentiful  crop ;  yet, 
being  simply  annuals,  they  are  not  difficult  of  destruction, 
if  due  attention  and  proper  means  be  used.     To  destroy 
these,  as  well  as  all  other  seedlings,  the  land  in  tillage 
should  be  pulverized  early  in  the  spring  by  ploughing 
and  harrowing  ;  after  which,  rain^md  warm  weather  will 
soon  cause  all  the  seeds  to  vegetate  that  are  near  the  sur- 
face; they  may  be  permitted  to  grow  till  they  bep'in 'to 
flower,  then  plough  them  in,  and  again  harrow  the  Idnd, 
and  the  next  rain  will  cause  most  of  the  remaining  seeds  to 
shoot ;  which  must  be  in  dUe  time  ploughed  under  as  be- 
fore; and  if  any  should  afterwards  appear  amongst  the 
crop,  they  should  be  hoed  or  hand  wed  out;  by  this 
means,  in  one  or  two  tillages,  these  plants  may  be  to- 
tally  eradicated  j  but  if  they  are  permitted  to  shed  their 
seeds,  their  increase  cannot  be  wondered  at,  when  their 
prolific    nature  is  considered,    as  well  as  the  Extreme 
hardiness  of   their   sei^ds.  ^  The  seeds,    when  dressed 

from 


from  gram,  tiave,  I  understand ,  beeh  fr^mntiy  ikiM\t« 
fiictured  into  oil.  « 

3^.  Wild  rocket  fJtrdssicd  mcralisj .  It  is  obsetVcd >  itf 
sbDie  one  of  the  County  tteportsi  \rliich,  for  vfMt  of  atf 
index  I  cannot  now*  refeir  to,  that  iSxii  plant  hks  nlsMlif 
great  progress  in  their  ccMrn-'fields,  alvd  is  Mnfllid^^ed  aba* 
iPery  forn^idaUe  weed.  Aii  the  parts  of  thi^  plknt  ati^ 
oonsiderttbly  acrid,  anti  hare  ir  rank  disagreeable'  stnell^' 
whence  it  i^' called  by' the  farmers  who  hilVd  \t^^tti\^^€ti; 
li  ifiay,  doubtless,  be  destroyed  by  the  procesb  above  re-^ 
commended  for  chftdlock.  <  ^    • 

40.  .Fumitory  (Fumaria'  ojfiei  dUsJt  n6t  uluiomnfbti  ih* 
coiU'-fieids)  but  not  very  pernicious :  an  afnnual  piarit. 

41.  B)tBlt\Mrovf  (Onov^sarvehnsztiAspfiw^^^^^  nof  un- 
common iif  arable  lands  where'  tber^  afe  no'  very  de-^' 
sirable  plants.  The  M^mHtii' h  cotfihidnr  in  thife  country' 
nmongst  corn,  and  an  hardy  perennial  plant ;  if  the  root' 
can  be  destixiyed  in  the  fallow;  there  i*  little  dinger  frorii' 
the  seeds:  tite  roots  are  so  stt'ong  a^  alnddi^t'to  step  the* 
plough,  unless  the  team  be  pretty  strorigl  The  spinb'sdV 
have  often  seen  at  a  drstanee  ttotA  heiiee,  but  it.  is  uti**' 
known  iathis  neighbourhood v 

42.  Tate.fErvum  tetriL^iperfnUfn  and  fnr'suiufHJ ;  The* 
tare  is  a  terrible  enemy  to  a  wheat  crop ^  wherfer  it  abounds* 
in  considerable  quantity  ;  **  in  wet  seasdns  whole  fields' 
of  corn  have  been  overpowefed  and  Wholly  destroyed  by' 
it."^  Withering.  Care  should  betaken  that  seed-wbeit' 
be  perfectly  free  from  tares ;  and  all  land*  subject  tb  it^* 
should  if  possible  be  got  so  forward  in  tb<jfaUdW  a§' ton* 
bring,  on  the  vegetation  of  this  plant  pr«i^ioas  to  sowing* 
the  wheat ;  the  seeds  are  good  fdbd'  fot'  pig6on^  and^ 
poultry. 

43.  Meiibt  (Tr {folium  TnklHotus  cfflcimdisj'^  a  vety  in-' 
jorious  coro^weed'' in :  niftn^t  partS'of^the- kingfdoOK    Mfi* 

MillfT 
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jililkr  jarmrks  Ciamhridgeshirey  and  Gerard,  Essex,  for 
Sundance  of  it.  I  haxre  beard  of  k  in  Be/dfordbhire,  luid 
jeen  it  amongst  corn  indoucestersliire  and  Rutland^ 
abire;  in  the  latter  county  I  was  informed  that  five  or  vik 
shillings  per  acre  has  sonoetimes  been  expended  in  weed^^ 
ing  it  but,  without  effecting  the  purpose,  W.  P.  There 
cannot  be  a  worse  we^d  among  bread-corn,  for  a  few  of 
the  $eeds  ground  with  it  spoil  the  flour,  by  communis 
eating  their  peculiarly,  strong  taste;  f'hra  Rusiica.  It 
flowers  in  Jun^  and  July,  and  the  seeds  ripen  with'  the 
corn ;  it  is  probably  capable  of  propagating  itself  both 
hy  its  roots  and  seeds^  but  might  ^doubtless  be  much 
weakened  by  proper  fallowing :  boi^es  are  rery  fond  of 
it ;  cows,  sheep  and  s\i^ine  eat  it,  and  bees  are  very  fond 
of  the  flowers ;  it  isthei^efore,  though  a  corn-weed,  a  good 
pasture  plant. 

44.  Sow  thistle  (Sonchus  arcensis}^  a  perennial  weed^ 
common  amongst  corn,  which  wlien  it  occurs  ought  to  be 
drawn  np  by  hand,  before  it  ripens  its  seed  ;  widch,  being 
furnished  with  feathers^  wquld  otherwise  fly  over  tbo~ 
whole  country. 

%$,  Common  or  way  thistle,  cursed  tliistle,  or  saw  wort 
fSecratuIa  arvmsis)^  tiniversallv  called  thistle,  but-  ar* 
ranged  by  Linnaeus,  not  as  a  ^ardiim^  but  ^Sarratula  ; 
growing  evpry  where  ;  may  be  weakened  by  good  tillage 
and  weeding,  but  not  totally  destroyed  otherwise  than 
by  universal  agreement  to  root  it  up  before  its  seeda 
lipen,  or  by  a  regulation  of  police  enforcing  the  same ; 
lUs  weed  one  should  almost  conclude  to  be  ^naturally 
produced  by  the  soil,  in  consequence  of.  the  curse, 
*^  thorns  also  and  thistles^  shall  it  bfing  forth  unto  ibee  ;^ 
yet  doubtless,  strictly  speaking,  produced  only.froni  its 
numerous  fibrous  roots  (^vbich  are  hardy  -and  strictly 
pereHniftl^  and  which  if  separated  in  parts  by  ploughing 

or 
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or  digging,  each  part  Vf\\\j  if  left  fresh  in  the  soil,  often 
Tegetate,  and  produce  a  plant)  ;  and  from  its  more  nu- 
merous seeds,  which  are  feathered,  and  will  fly  to  a  great 
distance  with  the  wind,  and  when  it  becomes  calm,  alight- 
ing .upon  cultivated  land,  they  will  there  vegetate  and 
grow  luxuriantly,  so  that  it  is  in  vain  for  any  person  to 
attf,mpt  clearing  his  land  of  this  weed  unless  his  neigh* 
hours  also  pursae  the  san^e  plan  :  the  roots  of  this  plant 
Hiay  be  pretty  effectually  destroyed  by  a  welUnianaged 
summer  fallow  ;  as  they  will  not  survive  repeated  plough- 
ings  up  in  hot  weather^  and  if  due  attei^tion  were  bestowed 
to  prevent  its  seeding,  its  numbers  might  be  diminished ; 
it  is  very  injurious  to  all  crops.        '        ' 

Th^  gpat  and  ass  will  ^at  it :  horses  will  sometimes 
crop  the  heads  when  young  and  tender,  but  no  other  cat- 
tle touch  it  growing.  When  burnt,  it  is  paid  to  yield  a 
very  pgre  vegetable  alkali.    Flora  Rustica. 

46-  Thistles YCar(/wz^*^^,  called  in  Staffordshire  boar 
thistles,  to  distinguish  them  from  the  last,  and  from  sow 
thistles,  several  sorts,  principally  the  Car  dims  lanceolatusj 
prahnsisy  and  acaulis ;  with  other  sorts  less  common; 
they  abound  in  meadows,  pastures,  hedge  sides,  and 
borders  of  corn-fields,  where  they  should  be  rooted  up 
after  rain,  before  their  seeds  ripen,  otherwise  such  seeds 
^re  liable  to  fly  all  over  the  country  ;  these  plants  grow 
very  luxuripDtly,  drawing  much  from  the  soil,  and  in* 
juring  pr  preventing  the  growth  of  grass  near  them  ;  are 
very  unsighUy ,  and  u^les^  to  cs^ttle  ;  sopie  of  the  species, 
particularly  the  meadow  thistles,  ar^  perepnial;  others  are 
annual  or  biennial.  Dr.  Withering  has  mentioned  the  fol- 
lowing use$  of  thistles ;  he  says  of  the  Carduus  lanceolatiis. 
If  a  heap  of  clay  is  thrown  up,  nothing  would  grow  upon 
it  for  several  years,  did  not  seeds  of  this  plant,  wafted  by 
the  wipd^  fix  and  vegetate  thereon  \  under  the  shelter  of 
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|h<9se  other  vegetables  appear,  and  the  whole,  gc^on  be- 
Qomes  fertile  ;  and  the  heads  of  most  of  the  species,  he 
observes^  may  be  boiled  and  eaten  as  artichokes. 

47f  Coltsfoot  {Tussilago  farfara)  y  very  apt  to  abound 
in  bard  tilled  land.  Lord  Hawke  informed  me,  at  the 
Board  of  Agriculture,  *'  that  the  only  time  to  destroy 
this}  .weed  is  by  cutting  it  up  in  those  months  when  it  be- 
gins to  throw  out  its  flower,  at  which  time,  if  so  cut,  it 
will  bleed  to  death  5"  these  months  are  February  and 
March,  4t  which  time  all  land  in  fallow,  subject  to  this 
weed,  uhould  certaiiily  be  ploughed,  and  harrowed  down, 
which  would  doubtless  check  the  growth  of,  and  very 
much  weaken,  the  plant ;  neglected  at  this  time  it 
will  soon  after  ripen  its  seed,  which,  furnished  by  Na- 
ture wj^h  feathers,  flies  all  over  the  country,  and  esta- 
blishes itself  very  quickly  on  cultivated  land,  and  banks 
of  earth  newly  thrown  up.  This  weed  may  be  consider- 
ably weakened  by  repeated  summer  ploughings,  and  may 
afterwards,  for  the  greatest  part,  be  weeded  out  by  hand, 
as  the  ground  i^  thus  rendered  light. 

48.  Groundsel  (Senecio  vulgaris) y  often  found  in  fal- 
lows, on  good^  soil  rendered  fine  by  cultivation,  as  its 
seeds  ripen  rapidly,  and  ^  over  the  country  with  the 
wind :  the  plant  should  be  destroyed  in  time,  by  weeding 
out,  or  ploughing  under,  and  the  seed  by  no  means  per- 
mitted to  ripen. 

49.  Corn  marigold,  goulans,  goul,  huddle  in  Norfolk 
fChiysantheynum  segetumj^  an  extremely  troublesome 
weed  in  some  soils;  an  annual  plant,  produdng  seed- 
plentifully,  which  vegetate  whenever  the  soil  is  culti- 
vated, and  very  commonly  in  crops  ;  would  doubtless  be 
destroyed,  like  other  annual  seedlings,  by  early  and  com- 
plete fallowing,  to  bring  the  seeds  in  due  time  into  vege- 
tation,   and  afterwards   ploughing  the   plant  under :  in 
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Denmark  there  is  a  laW  to  oblige  the  farmers  to  foot  itf 
lip.  Withering.  It  is  stated  in  the  Statistical  Accoant  of 
Scotland,  vol.  II.  p.  4,  that  the  late  Sir  William  Grerson, 
of  Lag,  held  goal  (Ghiysanthemum)  courts  as  long  as  he 
lived,  for  the  purpose  of  fining  such  farmers  on  whose 
growing  crop  three  heads,  or  upwards,  of  this  weed  were 
found  ;  and  it  is  observed  by  the  President  of  the  Board 
of  Agriculture,  that  "  some  regulation  of  police  for  fining- 
those  who  harbour  weeds,  the  seeds  of  which  may  be 
blown  into  their  neighbours^  grounds,  has  no  injustice  in 
rile  principle."  If  this  plant  be  cut  when  young  in  fldwer, 
and  dried,  horses  will  eat  it.     Flora  RvMica. 

50.  Stinking  May  weed  (Antherrds  cahdaj^  common  in 
eorn-fieldsj  though  ofteh  confounded  with  the  corn  cha- 
tnomile  (Anthemis  aroensisy  and  Matricaria  chamomiltajy 
from  '^yhich  it  is  to  be  distinguished  by  its  disagreeable 
smell ;  they  are  all  injurious  to  corn  crops^  and  should  be 
prevented  or  destroyed  by  good  fallowing,  or  by  weed- 
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51.  Blue  bottl^  (Centaurea  cyanusj^  an  annual  weed, 
with  a  somewhat  elegant  blue  flower  j  common  in  corn, 
where  the  tillage  has  been  imperfect,  or  two  long  carried 
on  without  cleaning  by  turnipsii  or  fallow. 

52.  Greact  knapweed  (Centaurea  sdabiosaJ^K  perennial 
corn  weed,  growing  in  tufts  of  many  stepis  from  the  same 
root ;  should  be  destroyed  in  tallow,  or  by  weeding  out 
of  the  cron. 

53.  Pansy  fJlola  tricohr)^  an  annual  flower,  often 
found  amongst  corn,  where  it  is  produced  by  seeds  not 
destroyed  in'the  preparation  for  the  crop :  the  beauty  of 
the  flowers  has  gained  them  a  place  in  gardens; 

54.  Corn  horse-tail  (Equisetum  arvensisj^  often  found 
in  corn-land,  the  fertile  stem  appearing  early  in  the 
spring,  with  that  of  coltsfoot,  and  decaying  before  the 

other 


Memoir  on  the  Proportim  ^  Light y  tic.         369 

other  part  of  the  plant  appears.  Loesel  says,  if  ewes  in 
lamb  eat  it,  abortion  is  the  consequence ;  but  it  is  be- 
lieved sheep  or  cows  will  not  eat  it,  unless,  compelled  by 
hunger.  It  must  be  destroyed  by  the  same  tillage  and 
Kvediiig  rccomoiended  for  coltsfoot. 

45.  Fern  (Pteris  aguilinajy  not  uncommon  in  corn- 
fields on  dry  sandy  lar^d ;  a  hardy  perennial,  tenacious  of 
growth,  and  striking  a  long  tap  root  into  the  ground,  b^r 
aeath  the  reach  of  the  plough,  which  shoots  up  vigo- 
rously when  the  sun  becomes  powerful ;  the  plant  shoul^ 
he  drawn  up  after  shaking  rain,  but  it  will  sometimes  re^ 
quire  a  good  deal  of  pains  and  attention  to  destroy  this 
plants  particidarly  on  land  where  it  has  been  long  esta- 
blished. • 

These  are  the  principal  .weeds  which  l;he. writer  hereof 
is  acquainted  with,  as  infesting  our  porn-fields ;  and  m 
addition  to  what  has  been  said  before  on  their  extirpa- 
tion, the  following  is  added  here,  in  which,  if  tliere 
should  be  any  repetition  of  former  expressions,  he.  hopes 
it  will  be  excused,  as  the  necessity  of  banishing  them 
&om  cultivated  land  can  scarcely  be  too  strongly  incul- 
cated.! or  too  often  repeated. 

TO  BE  CONCLUJ>£D  iV  OUR  ]«E«T« 
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Memoir  on  the  Proportion  of  Light  produced  by  different 
cornbustible  Substances^  and  on  the  Degrees  of  Brightness 
obtained  from  different  Lamps^  according  to  ihe  Mature  of 
the  Oil  employed.    By  M.  Ha8S£nfr.at2. 

(Concluded  from  Page  305.) 

v^OUNT  Rumford  employed  for  his  standard  of  com- 
parison the  light  which  he  obtained  from  Argai^d's  lamp ; 
but  as  the  intensity  varies  accorduig  to  the*  height  of  the 
wick,  and  as  we  can  with  this  lamp  obtain  all  possible 
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inteTisities  of  light,  I  feared  that,  if  I  used  it,  I  shouljdhnot 
obtain  a  constant  uniform  intensity.  I  therefore  pre- 
ferred using  a  candle  of  white  wax,  which  exhibited  to 
me  very  little' variation  in  its  intensity,  especially  when 
used  a  little  time  after  having  been  lighted,  and  when  its 
flame  is  the  brightest. 
^  A  second  reason  which  determined  jme  to  reject  the  use 
of  x\rgand^s  lamp  for  this  purpose,  was  that  the  6ame  of 
these  lamps  being  always  very  red  in  coniparison  with 
those  of  the  others,  and  especially  with  those  of  the 
ordinary  lamps,  the  difference  in  the  colours  prevented 
the  degrees  of  intensity  from  being  so  easily  compared. 

When  we  compare  together  two  lights  of  different  in- 
tensities, we  perceive  two  colours  of  shade  ;  that  which 
Is  produced  by  the  weaker  light  is  blue,  while  that  of  the 
stronger  is  reddish. 

When  we  compare  together  two  lights  obtained  from 
different  combustible  substances,  the  light  is  blue  or  red, 
in  the  compound  proportion  of  the  intensity  and  of  tie 
colour  of  the  light. 

Thus,  by  comparing  together  the  colours  of  the  shades 
produced  with  different  lights,  I  found  them  successively 
red  and  blue  in  the  following  order : 
^The  sun. 
The  moon. 
'  Oil  of  fish,  in  Argand's  lamp. 

-  ^r-^^   cQle-seed,  ditto.  .  . 

poppy,  ditto. 

Tallow  candle. 
Wax. 
.     Spermaceti.  ^ 

Oil  of  fish,  in  pump  lamps. 
' cole-seed,  ditto. 


m^^T 


-*  poppy,  ditto. 
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That  means — that  when  a  body  is  ilhimined  by  the  suii, 
and  by  any  one  of  the  other  Jights,  its  shade  is  reddish^ 
while  that  of  the  others  is  blue. 

Thus,  when  a  body  is  illumined  by  a  tallow  and  by  a 
wax-candle^  the  shade  of  the  first  light  is  red,  while  that 
of  t^e  second  is  blue.  In  like  manner,  when  a  body  is  illu^ 
mined  by  a  candle  and  by  an  Argand^s  lamp,  the  shadow 
of  the  candle-light  is  blue,  while  that  of  the  lamp  is 
red. 

This  observation  upon  the  order  of  the  coloured  shades 
is  of  greater  importance  than  might  at  first  appear ; 
for  it  influences  the  beauty,  the  whiteness,  the  hue^  of 
drapery,  and  in  general  of  all  coloured  substances,  by 
producing  modifications  in  their  tints. 

Every  one  knows  that  a  sub^^tance  which  is  yellow  in 
the  light  of  the  sun  appears  white  by  candle-light ;  that 
the  green  colours  become  blue  ;  that  colours  which  have 
assumed  a  brownish  tinge  recover  their  whiteness  by  the 
light  of  wax  or  spermaceti  candles,  and  acquire  additional 
lustre.'  The  yellow  tint,  the  light  brown,  pass  more 
readily  into  the  white,  and  the  green  into  blue,  as  the 
light  of  the  illumining  body  gives  a  bluer  shade.  Thus 
according  to  the  series  of  the  colours  of  the  shades  ob* 
tained  by  the  different  lights,  that  which  whitens  the 
most,  which  gives  the  greatest  •  lustre  to  the  tint,  is  that 
produced  by  poppy  oil  burnt  in  ordinary  lamps;  and 
that  which  gives  the  least  lustre,  the  least  whiteness,  is  the 
light  produced  by  the  combustion  of  fisb«oiI  in  Argand's 
lamps. 

.  Nevertheless,  the  lights  may,  if  necessary,  be  modified^ 
by  gauzes  of  different  colours,  and  produce  greater  or 
less  whitening  effects  by  these  modifications ;  but  these 
considerations  are  foreign  to  the  subject  ofthe-  present 
memoir* 

The 
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The  mean  resulto  of  all  my  experiments  opon  the  in* 
tensities  of  lights  have  shewn  ipe,  that.inprder  to  pro- 
duce  the  same  intensity  of  shade  upon  a  piece  of  vbitiB 
paper,  the  luminous  bodies  require  to  be  |daced  at  the 
following  distances. 

Metres. 

Argand's  lamps.  Poppy-oil      -    -    -    w.  lo 
Ditto  Fish-oil     .    .    .    •    -  lo 

Ditto  Cole-seed-oil       -    -    -    9,246 

Pump  lamps,       Cole-seed-oil      -    ^    *    6,''f74 

Ditto  Fish-oil 6,524 

Ditto  Poppy-oil      -,    -    -    -    5fill 

Candle,'  ^  -  Spermaceti  -  -  -  -  5,917 
Ditto  Tallow,  old    ...    *    5,413 

Ditto  ■■!<.      new  ....    5,473 

Ditto  White  wax    ....    4,275 

Henoe  it  follows,  that  of  all  these  lights,  ^be  strongest 
is  that  produced  by  the  combustion  of  poppy-^oil  in 
Argand's  lamp,  and  the  weakest  by  that  of  white  wax 
candle. 

The  intensities  of  the  lights  being  in  the  ratio  of  the 
liquate  of  the  distances  of  the  Juminous  bodies  which  pro-* 
duce  the. same  intensity  of  shade,  the  intensities  of  those 
which  I  have  x^ompared  will  therefore  be  as  follows ; 

Argand's  Isimps,  Poppy-oil  ....  lOfioO 
DittQ  FiAh-oil     ,    .   ^    .    «  10,000 

Ditto  Cole-seed-oil      ^    .    .    $fS49 

Pmnp^nips,      Cole^^seed^oil      ...    49533 
Ditto  Fish-oil     ...    .    .     ...    4,556 

Ditto  Pqppy-oil      /   .     *    -    a#5ai 

Cwdles  of  ^  Spermaceti  .  .  «  .  3|50l 
Ditto  Ti^low^  old   .    .    «    .    2,995 

Ditto  , ^new  .    •    .    -     2^99S 

Ditto  White  wax-  •    .    •    .    i,^f 

The 
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The  quantities  of  the  combustible  substanceti^  burnt 
hourly^  in  order  to  obtain  th^se  different  iights^  was  as 
Ibllovis: 


Gram  met. 

Grains* 

Argand^^  lamp^y 

Poppy-oil 

«-     2S 

or 

434 

Ditto 

Fish-oa    -    - 

-    23,77 

— 

448 

Ditto 

Cole-9eed-oil 

-     14)18 

..» 

'27€ 

t^utnp  l)Einlps>  ' 

Cole^-seed-oil 

-    -S>81 

— 

166 

Ditto 

Fish- oil    .    - 

-       9,14 

— 

172 

Ditto 

Poppy-oil     - 

-       7,05 

— 

isat 

CandleS)     •    -' 

Sperniaceti  - 

-      9>23 

— 

174 

Ditto 

Talldw,  old  - 

-       7,54 

— 

14a 

Tlit-tn 

•      8)1^3 
-       9,54 

^ 

155 

JkJlllsf 

Ditto 

White  wax    - 

- 

Thus  U)e  luminous  body  which  confAimes  the  greatest 
^{uantity  of  oonibuiAible  in  the  horur  is  the  Angand's  lamp 
burning  with  fisli-oil ;  and  that  which  consumes  the  least 
is  the  pump  lapip  burning  with  peppy-oil. . 

In  order  to  compare  the  proportions  of  combustible 
which  each  luikiinous  body  employed  to  produce  the  same 
intetisity  of  light.  Count  RioiDford  united  several  wicks  of 
eaehkind  of  lamps,  in  order  to  obtain  an  uniform  light 
for  the  standard  of  cemparisonw  I  conceived  this  method 
to  be  superfluous,  since-Ijcould,  by  a  simple  rule  of  pro^ 
portion,  deduce  from  my  first  observations  the  quantities 
of  combustible  matters  which  my  luminous  bodies  had  * 
employed  to  produce  a  given  light.  For  since  an  inten- 
sity of  light  expressed  by  3,501  was  produced  by  a  con- 
sumption of  9,W  granames  of  spermaceti  candle  iti  the 
hour,  the  same  luminous  body  would  have  produced  a 
light  of  10,000  intensity,  by  burning  in  the  same  space, 

-                   .      10,0p0  X  9,23 
of  time  a  quantity  of  spermaceti  =: ,         - — =26,27 

grammes,  or  497  grains. 

This 
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This  method  of  deducing  the  quantities  of  the  com-^ 
bustibles  employed  for  producing  a  given  intensity  of 
light,  appeared  to  me  more  simple  and  accurate  than  that 
of  Count  Rumford,  because,  in  employing  his  process,  I 
perceived  that  it  could  be  Applied  only  to  the  ordinary 
lamps,  and  that  even  in  this  circamstance,  the  light  va« 
ried  so  considerably  during  the  course  of  the  experiment 
that  it  was  impossible  to  ascertain  wiiether  the  two  lights 
had  been  equal. 

It  is  by  this  simple  method  of  calculation  that  I  hav^ 
determined,  that  in  order  to  produce  with  eacjh  combas- 
tibl^  a  liglit  whose  intensity  should  be  e^i pressed  by 
10,000,  it  would  be  necessary  to  employ, 
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Grammes. 

Grainf. 

Argand's  lamps^ 

Poppy-oil,    - 

-     23 

or     434 

Ditto  ♦ 

fi,sh-oil     -    - 

-     23,77 

—     448 

Ditto 

Cole»seed-oil 

-^     16,69 

—     323 

Pump  lamps, 

Coier  seed-oil 

-     19,  2 

~     362 

Ditto 

Fisb-oU    -    - 

-     20,06 

—     378 

Ditto 

Poppy-oil 

-     20,14 

—     379 

Candles      -    - 

Spermaceti    - 

.     26,37 

~     497 

Ditto 

Tallow,  pld  - 

-     25,17 

—     4W 

Ditto 
Ditto 

-  27,48 

-  53 

~     517 

—     987 

White  wait  - 

Hence  it  follows^  tliat  the  luminous  body  which  con- 
sumes the  greatest  quantity  of  matter  to  produce  a  given 
light  is  the  white  wax  candle,  and  that  which  consumes 
the  least  is  Argand's  lamp  burning  with  cole-seed-oiL 
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Thus,  according  to  these  valoes^  the  order  of  dearn 
of  the  combustibles  employed  to  produce  the  whole  of 

their  light  is, 

sols.    deOr-  * 

Candles,    -f^^  ^   Whlt«  wa3P   •  ^  I    2|04  per  hour. 

Ditto    •       Spermaceti'   ♦«  0  11,28 

Aigand!srlainpf 9^  Eish-cAl    ^   •i    «  o    8,9 

,   pUtq  ,   .     Poppy-oil    4.    -  0.   i,8 

Ditto  ,    ,    .  Cole-seed-^ii^""    «*  O^   S,d6 

Pump  lamp  witlj  Fish-oil    •«    -    -  O^  S,ni* 

Cindlcs,    •   r    TaMow,  n«r;     -  0!:  Si« 

IHtti>  ."■         old  >    •  p    8,77. 

Pum^lampsy      OU^fccfle-aeed  •  O    2,SS 

Ditto  -*—  poppy"     -  0    1,48 

'    Hence  it'  appears ' that  the-.dbarest  figl^  b  that  whicEi 

yf^  <A>taiii  f}oih  whitd  wax.ipaudte;  and  that  thd  cheapest 

Is  that  of  pdppy-oll  Burnt  ia  pump  lamps. 

We  see  also  that  Ae  white-  wax  caudle  Msts  ,1  sel, 

'2  dieniers  p<r  houp,  whilst  tfiat  of  sjpermaceti  eosts  only 

11,28  den.    Nevertheless,  the  latter  produear  a  move 

▼ivid  light  and  i,  bluer  shade ;:  consequehtly.iY  illumiiiates 

more  poWcfrfdliy,  gives  gHsaXer  wiiiteoess,  and  renders 

the  tints  mortf  aglreedble.  \'  ^ 

'  If  we  iirish  oniy  to^  illuminate  a  small  i^artment,  whei;e 

the  intiensity  cif  tfaefight  obtained  is  no  material  object,  we 

may  employe  any  kind  of  light  that  ma/  be  found  aiost 

Ccmvenient  or  eCbnomical. 

The<  candles  of  white  wax  and  of  q^ermfaotti  have  the 

advantage,  that  when  they  are  lighted  they  requite  no 

care,  and  emit  no  smell ;  dbey  may  bfe  teketf  iii  the  hand 

without  seiliug  or  greasing  it,  and  they  do  net  require  to 

be  snUY&d.    These  convenien^ies  may  be  sufSicieilt  to 

counterbalance  the  greawfT  esijp^se  wittt  which  their  use 

is  attended. 

.      .  '  ,  The 


'  Tbe  Aipuid^  iamps  prodticift  ii  %^ight  light,  l^qaire 
little  attention  When  tbey'hiive  i>een  prepah^d^  emit  at^ 
sai6k<5  When  tbey  luti,  talrdiflly  adjusted,  and  13ms  in 
tone  ineasnre  partake  of  the  advantages  of  the' wax  and 
spennac^tr  eandles ;  1>ut  'When  tliey  are  inegleeted  'they 
smoke,  and  sometimes  let  fall  drdps  df  61],  WhitU  tnajr 
soil  the  substances  "with  which  they  cCdte  Into  Contact : 
&e  intense  Tight  which  (hey  emit  fetigu^  the  eye,  which 
has  a  mtund  tendency  tb  fix  Itself  iipdn  tb^ ;  thehr 
brightness  (dften  renfl^M  it  necessary  to  cover  lliem  wiA  a 
piece  of  light  gauze,  by  whiiih  addition  a  gteat  part  of 
t!heir  tight  is  absoirbed,  and  the  advantage  Which  they 'had 
over  a  great  niittob^  ot  luminons  bodies  is  destroyed. 

The  ordinary  ttoipf  a^e,  among  lall  the  means  of  ob« 
tsSnIng  lights  the  moSt  ineonveriient  and  the  moM:  diiM 
a^eeable ;  it  is  dlfificiiftt  to  prevent  their  smoking  4tnd 
blackenfqg  the  apartmen^^  they  require  to  be  very  often 
snuffed;  they  drun^  and  jf  they  fall,  the  oil  spieaBs  itself 
s^ttt,  and  staifis  whatever  it  touchy.  To  reniedy  a  part 
of  their  inconveniencies^  ibe  pump  lamps  ^ye  been 
contrived,  which  are  mor^,  portable^  and  less  .subject  to 
the  accidents  to  which  the  others  ace  exposed. 

Tallow  candles  are  pre^en»d  to  the  orcUnary  lamps,  as 
bemg  more  portable  and  blackening  4be  apartments  less  \ 
but  they  require  to  be  continually  SHViflM»  ip  order  to 
make  them  produce  the  whole  of  their  light ;  they  are 
-tflwiE^^usDompaiiied  wsA  >a  dssagreeabfe. smell  ofgffease, 
^Mtl theyoannot  be^onehed nath tim-hanB^vwiiliottt their 
-i9ndl'rei9mintng'.uponthem  tevome'ttnie^ 
*-  If  we  attend  to  h,  we^BhuirfiadthaA  theadatioos  of 
>eotifannffiee,  toonomy,  hrightiraBs,  ciice  raquiced,  aee 
nearly  ^Moportiooal  to^tfae  vabie  cif  ^eh^pomlHistiUe* 

The  wax  and  apetmneeti  janadiips;.  whiofa  ^ferth^  most 
'   convenient^  the  most  agreeable,  and  the  best  light,  are 

•  Bbb  8  the 
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the  dearest ;  wb^  6il  burpt  in  the  ordinary  lampsi  the 
copibustion  of  which  is '(be  most  disagreeable,  re^uirea 
the  ipo^t  atteation,  and '  soib  the  most,  produces  the. 
cheapest  light* 

For  lighting  large  apartments,  assembly •rooms^tbeatresy 
lie.  the  determination  of  the  combustible  substance  that 
ought  19  be  .employed  depends  upon  the  relation  of  itt 
value  with  that  of  the  light  produced^  of  the  convenience 
or  the  accklepts  with , which  it  is  attended,  and  of  the 

*  •    "    »  •         •  .  ■ 

arrangement .  which  it  requires^  in  order  that  as '  little 
shadow' as  pi;>ssible  be  produced. 

We  have  considered  above  the  respective  value  of  each 
of  the  luminous  substances^^  and  their  mutisd  relatipqs 
frith  respect  to  brightnessu  These  relations  are  such, 
that  in  ord<^r  to  produce  as  much  light  as  100  Argand'ii 
ibunps  siippU^d  with  poppy-oil,  there  would  be  retqpiir^i 

}00  Argand's  lamps,  supplied  jirith  fish-oil« 
T  n  •'■  1    -.  --i-  with  cole-se^d-oiL 

SI 8  Pump  lamps,  with  cole-seed-oil. 
5119     y   ju     itj,.    with  fish-oil. 

285  .^ ; — --.   with  ppppy-oiL 

5S85 'Spermaceti  candle^. 
.    333  Old  tallow  qi^ndles. 
333  New  tallow  caqdles, 

546  Wax  candles. 

• 

,  But  as  aH  these  luminous  bodBes  eolploy  diffiarent  pnv 
portions  of  combustible^  and  as  these  combustibles  theos* 
selves  have  particular  values,  the  scale  of  expense  at- 
tendant  upon  the  lighting  of  an  assemblyf^room  with  the 
different  luminous  substances,  :in  the  same  manner  as  if  a 
hundred  Argand*s  lamps  supplied  with  poppy-oil  were 
employed,  would  be'^rr  hour  as  follows : 

Argand^s 


Francs.       Lm  SoU,  Den. 

Atgand*s  lamps  with  Poppy-oil    -  2,806  or  2  16.  I 

Ditto  Fiah-oil    -    -  3,399  —  3  7  11 

Ditto  Cole-seed-oil  1»833  —  1  16.  S 

Pqjaip  lamps  witU  Cole-seed-oil  2,122  —  2  2  6 

Ditto  Fish-oil   •     -  2,868  —  2  17  ♦ 

Dittp  Poppy-oil     .  2,457  —  2  9  1 

Cimdlejs,     •    •    *  Spermaceti  -  13,448  — 13  8  li 

\  \.    Ditto  Tallow,  old       3,85    ~  3     17      O 

_     •  ♦    '  ■' 

Ditto  ■  new     4,2      —  4      4      0 

-'  ■      .      •  » 

Ditto  White  wax  -  32,33    •^32      6      7 

Thus  the  order  in  which  the  luminobs  bodies  ought  to 
be  ranged  with  regard  to  the  expense  of  their  light,  in 
oi^er  to  prodace  the  same  degree  of  illumination,  is  pet 
hour,  * 

'    White  wai  candles  ...-.•.  32    67 

Spermaceti  ditto     --•••--  13    811 

New  tallow  ditto      .    w    •    «.    «    .    •  4    2    0 

Old       ■       ditto     -- 3  17    0 

Argand^s  lamps  i^ith  (ish-oil  -    ••-  3    711 

Pump  lamps  with  ditto     •-«..  2  1 74 

Argand's  lamps  with  poppy -oil  •    -    -  2  16     1 

Pump  lamps  \^ith  ditto     -«    -    -    •  2    9    1 

>            with  cole>seed-dil    -    -    -  2    2    5 

Argand's  lamps  with  ditto      -•*    -    •>  11 6    g 

Thus  it  appears  that  the  dearest  light  for  illuminating 
an  assembly-room  is  that  of  white  wax  candles ;  and  the 
cheapest,  that  produced  by  the  combustion  of  cole-seed- 
oil  in  Argimd's  lamps.  . 

As  tQ  the  lamps,  we  see  that  the  cost  of  their  light  is 
mixed ;  ^at  fish-oil,  burnt  in  Argand^s  lamps,  produces 
1i^  most  fsxpensire  ligbt.^^ 

This 
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Thisr  mixture  of  the  cost  of  the  light  between  the  Ar- 
gand's  lamps  and  the  pump  lamps^  and  especiallj  ^s 
inferiority  of  expense  attending  the  lighting  with  pump 
Umps,  must  appear  the' more  extraordinarj,  as1t])roved 
that  in  the  pump-lamps  there  is  a  (|uantfty  of  oil  which, 
Tvithout  being  decomposed,  is  cohvcirteid  into  vapour,  toge* 
tber  iKrith  a  portion  of  the  carbon  that  entered  into  its 
domposition.  It  is  ^b^  vapoi^satlon  of  the  oiF which  pr^ 
duc^  the  disagreeable  smell  Vrhich  is  perceived,  and  that 
6f  the  carbon,  which  blackens  the  apartments  jn  which 
these  lamps  are '  employed.  In  the  Argand^s  lamps,  on 
the  contrary,  the  whole  o{  the  oil  is  decompoded  by  >lhe 
high  temperature  which  tbe  tpp  of  itbe  wi^k^e^perienc^ 
and  the  whole  of  the  hjdrogen  gas>  as  w^U  ^  of  the  qar^ 
bon  which  enter  into  the  composition  6f  the  oil,  are  bi]£n| 
by  the  large  quantity  of  oxygen  gto  which  is  brought 
into  contact  with  them  by  the  i^apid  i^uxr^nti^  i>f  at. 
mospherijC  air  which  are  formed^  bol^  without -Und  within 
the  circumference  of  the  wick.   ... 

As  tjie. light  produced  by  a  giyen.body,is4[iroj>Qrtipnattt 
tq  the  quantity  of  combustible  which  combipes  with  oxy-* 
gen,  and  as  in  a. pound  of  oif  buriUin  pump  lampe  there 
is  more  combustible  losit  tbaq  in  the  sameqnaxitity  of  oil 
burnt  in  Argand's  lamps,  it  ought  to  follow  thi^  the  Ar« 
g^nd^s  lamps  must  ooosii^neless  combus^bla  than  the 
pum^  lampsj  in  order  to,  produce  ^  l^iven  quantity  of 
light*  Nevertheless,  my  results  do  not  confirm  this  in*- 
ference ;  and  in  this  circomstance,  ias  I  have  aUriiady 
%aid^  they  differ  from  ifaose  which  Coutit  Rumfbrd  asserts 
"that  hie  1ik$  bbtained.' 

Two  cc^uses^  destroy  a  part  of  the  intensity  df  thd  light 
wfeich  is  obtained  fr6tti'i^i'gind*s  lamps  j  thfe'^firsl  is  the 
•absorption  of  light  produtidljy  thetube  of  glass  through 
which  it  is  obliged  to  pass;  an^  the  btfai^t  i§  the  ktss  df 
^ight  produced  hy  the  interior  of  the  wick. 

Count 


Coaiit  ^mford  ^pd  I  perfect;!/,  agree  with,  re^^rd  to 
tl^  loss  of  \\^i^l .  pcpasioned  by  ;t8  passage  through  tli^ 
tube  of  glass,  since  he  estimates  this  loss  at  -r^Art  Bu( 
Vfe  dp  Bot  ag;:ee  with  respftct  to  the  loss  occasioned  by 
|1}Q  interior  of  thp  wick.   ,      .        . 

Iq  a  circular  wick^,  the,  ligbt  wl|ich  is  emitted  from  it9 
ex^rtor  p^,  4s  diffused  wixhout  impediment  wherever 
{ic^^Dg  interrupt^  its  difiection  »  but  that  which  i^  emitted 
jfroq^jits  interior  j|^.  obliged  to  pass  through  the.iiame  in 
order  to.  make  its  exit»  and  diffuse  itself;  and  i^ris  in  this 
ja9»^e  ^  ith^  ab^orpUpRt^es  place.         1 

. Coant Riif^for^  sajts t^at he  h^a^certained^  that  whep 
two  wicks  ape  pl^c^d  the  one  at  the  side  of  the  othei;,  the 
^iten^ity  pf  their.  Iig;bt  is  t^e,  saline  as  when  the  lights  ar^ 
pUeed  the  pne  behind  the  other.  I  have  repeated  this 
jei^periment  several  dijfferent  times,  both  with.  ]amp^  and 
with  ^low  and  yv^  candles,  and  have- constantly  found 
that  th^  light  WQ6  ^strong^  wl^en  the  lamps  or  candl^ 
were  placed  s^le  by  ^ide  than  when  they  were  placed  onp 
b^4nd  .the  oj^her.  As  th^s.  difference  of  the  intensity  of 
the  light  can  t^e  place  oply  in  consequence  of  the  Insi 
occ^ipned, by  passing  through  the  flame^  it  is  evident 
that  in  Argaqd's  lamps  with  circuit  wicks- there  must  be 
a  loss  of  part  of  the  light  which  passes  from  the  interior 
3urface  of  th?^  wck. 

As  to  the  use  of  the  different  luminous  bodies,  each 
possesses  advantages  ami  disadvantages  which  are  pecu- 
liar to  it. 

In  order  that  a  large  hall  be  well  lightedy  it  is  nepes- 
sary  that  the  lights  be  so  distributed  as  to, produce  every 
where  an  equal  degree  of  illumination  ;  that  the  .direc- 
tions of  tb^  lights  be  multiplied  in  such  a  manner  as  mu- 
tually to  obliterate  the  shades  which  they  ipight  pther<- 
wii^.prpduce^  add  that  they  require  little  care^  and  do 
nptm  my  mannar  eudaiigec  the  cpin|^y. 

Tht 
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The  two  first  conditidti$  ara  ind^petident  of  the  natiwe 
of  the  luminous  bodies^  tirhilst  the  two  others  depend  en* 
tirely  upon  it. 

The  great  chandeliers  with  Afgand^s  lamps  placed  lA 
the  upper  part  of  assembly-rooms  6r  theati'es^  have  a  -wtvf 
inconvenient  manner  of  lighting^  \  they  prbduCe  a  focus 
of  light  to  which  the  eye  cannot  be  directed'  without  ez« 
periencing  a  disagreeable  sensation  ;  a  great  part  of  tbt 
fight  which  is  thrown  upon  the  upper  part  df  thci  theatre 
is  entirely  lost  \  the  light  issuing  from  a  single  focus  pro- 
duces very  large  shadows,  which  no  otheif  light  is  sufli* 
cient  to  obliterate  ;  the  persons  ih  the  front  of  the  boxes 
iipon  wbom  the  direct  rays  of  the  light  fall,  have  shadows 
cast  upon  their  figures  from  every  projecting  part,  which 
produce  the  appearance  of  black  spots,  and  sometimes 
give  them  a  Judicrous  aspect.  Thus  the  siiadow  of  the 
nose  forms  a  bla^k  triangle  upon  the  mouth  and  chin» 
and  that  of  the  eye-brows  throws  a  blackness  over  the 
eyes  which  deprives  them  of  all  their  brilliancy. 

To  obviate  this  inconvenience,  the  lights  must  be  dts« 
tributed  round  the  room,  and  others  placed  in  chande- 
liers, suspended  in  such  a  manner  as  to  pt'oduce  the 
greatest  possible  variety  of  directions  ;  in  short,  the  old 
method  of  lighting  these  places  should  be  retained. 

•  Whatever  may  be  the  uature  of  the  luminous  bodies, 
the  lights  may  be  distributed  in  the  same  manner  ;  only 
that  they  must  be  more  multiplied  when  the  light' which 
they  produce  is  weak,  and  less  dispersed  when  they  cast 
a  strong  light. 

If  the  same  attention  could  be  paid  to  the  Arg^nd's 
lamps  in  theatres  and  assembly-rooms  as  may  be  done 
in  a  private  room,  where  every  care  may  be  bestowed 
upon  them  which  they  require  in  order  to  obviate  al| 
their  inconveriiencies,  the  use  bf  these  lamps  would  be 
the  best  method  of  lighting  such  places ;  but  generally 

the 
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the  persons  whbse  business  it  is  to  attend][to  tbem  neglect 
them  ;  they  draw  the  wick  too  far  oiit  in  lighting  thera^ 
in  order  that  their  light  may  last  during' the  whole  tinie 
of  the  spectacle,  in  consequence  of  which  the  flame  be- 
C9paes  lengthened,  the  lamps  smoke,  diey  bave  little 
brilliailcy,  and  are  attended  with  all  the  inconveniences 
of  the  ordinary  lamps;  namely,  the  siiiell,  the  smoke, 
the  dropping  of  tliQ  oil,  besides  being  considerably  more 
expensive;  for  the  vaporisation  of  the  oil,  the  carbon 
not  burnt  by  the  oxygen,  and  which  diffuses  itself 
throughout  the  room,  are  so  many  causes  that  augment 
the  consumption  of  the  oil  without  producing  more  light* 

The  remedy  for  these  inconveniences,  would  be  to  be- 
stow more  attention  upon  these  la:mps,  not  to'  draw  out 
the  wick  more  than  is  necessary,  in  order  to  make  it  pro- 
duce its  maximum  of  light  wijthout  emitting  any  smoke, 
and  to  trim  the  lamps  sufficiently  often  during  the  course 
of  the  assembly  to^  prevent. their  producing  any  of  these 
disagreeable  effects. 

When  a  saloon  is  lighted  by  a  single  chandelier  it  h 
tasy  to  give  tlie  requiste  attention  to  the  lamps,  as  the 
whole  of  the  business  is  done  at  one  spot;  but  when  the 
lamps  are  dispersed  iii  different  parts  of  the  room,  the- 
same  inconvenience  recurft  which  has  caused  the  use  of 
candles  to  be  relinquished  for  lighting  assembly-rooms 
and  theatres;  namely,  the  necessity  of  continual  atten- 
tion and  fre€{uently  snuffing,  them.  The  Argand's  lamps, 
when  badly  attended  to,  are,  like  candles,  exposed  to 
the  dangerous  accident  of  dropping  grease  upon  the 
clothes  of  the  company,  though  they  are  rather  less  sub- 
ject to  it  than  the  lattefr. 

The  substances  which  appear  the  best  adapted  for 
lighting  asseftibly^fooms  and  theatres  are  the  spermaceti 
eandles ;  their  use  is  attended  with  more  than  one*baif 
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less  expeiuie  than  that  of  while  wax  candles ;  they  pro- 
duce  an  agreeable  light,  not  too  intense  for  the  eye  to 
dwell  upon  ;  th^  necessity  of  multiplying  the  candies  in 
order  to  procure  ^  ^strong  light,,  as  nearly  three  times  as 
many  of  them  are  required  as  of  Argand's  lamps,  admits 
pf  their  being  placed  in  sqch  a  variety  of  positions  that 
po .  shade  can  be  cast  by  any  One  of  them  which  is  not 
immediately  obliterated  by  the  Jight  of  the  rest.  The 
spermaceti  candles  dp  not  require  snuffing,  the  smallness 
of  the  wick  permits  the  cotton  to  be  entirely  consumed  in 
proportion  to  the  combustion  of  the  spermaceti ;  they  dq 
not  run  more  frequently  than  lamps,  taljow  or  wax  can- 
cjles;  whilst  they  have  thp  advantage  that  the  melted 
matter  which  drops  from  them  doe&  not  soil  the  clothes, 
but  hardens  upon  the  surface  of  the  drapery  on  which  it 
falls,  and  may  be  removed  by  slight  friction — another 
jid vantage,  therefore,  which  they  have  over  wai^  can- 
dles. 

The  only  objection  which  can  be  made  against  the 
spermaceti  candles  is,  that  their  light  is  nearly  four  times 
as  expensive  as  that  of  Argand's  lamp^  well  attended  to ; 
since  it  costs  13  liv.  8  s.  1 1  d.  per  hour  to  produce  with 
these  candles  th0  same  light  which  would  be  afforded  by 
6sh-oil  b^rnt  in  an  Argand's  lamp,  we)l  attended  to,  at 
the  expense  of  3  Jiv.  7  s,  lid.  per  hour. 

However,  to  obviate  a  mistajce,  I  mu$t  observe  that 
this  expense  of  3  liy.  7s.  1  id.  is  only  ppop  the  supposition 
that  these  lamps  are  w^}l  attended  to ;  for  if  they  ^re  neg- 
|pcte4  the  expense  may  be  twi^e  as  much  ;  and  as  this  is 
generally  the  case  in  assemblyrrooms  and  theatres,  it  fol- 
lows th^t  the^  lighting  them  with  speimaceti  candles, 
which  reqUirp  no  attention,  Would  cqst  only  twice  as 
much  a^  lighting  them  with  Args^nd's  lamps. 
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Pn  the  Means  of  judging  of  the  Sualiti/  qf  Glass  f  princu 
pally  Table  or  Window  Glass ;  and  of  distinguishing  that  ^ 
which  is  subject  to  Alteration*    By  M.  Quyton. 

From  the  Annales  de  Chimin. 

W  HEN  I  proposed  to  the  SodetS  d^  Encouragement p 
nearly  two  ]^ears  since,  to  call  the  attention  of  pbiloso* 
phers  and  artists  to  those  defects  in  window-glass  which 
80  soon  appear  in  it  softer  exposure  to  the  air,  and  by 
which  it  acquires  the  name  of  fat  or  spotted  glass,  which 
we  see  so  conimonly  used  even  in  our  handsomest  struc« 
tures,  although  not  only  disagreeable  to  the  eye,  but  de- 
ficient in  transparency  ;  I  was  not  ignorant  that  chemistry 
affords,  to  those  who  are  acquainted  with  its  principles^ 
various  means  of  judging  when  a  piece  of  glass,  from  the 
nature  and  proportion  of  its  ingredients,  is  in  a  state  ta 
resist  the  power  of  certain  agents ;  and  I  was  in  hopes 
that  some  person  would,  before  this  tinie,  have  attempted 
to  collect  all  the  facts  calculated  to  elucidate  this  subject^ 
^hat,  after  having  examined  and  compared  the  different 
processes  that  would  aiFord  a  solution  of  the  questtion^ 
they  would  have  been  enabled  to  point  out  a  cheap  and 
easy  method  for  the  use  and  within  the  reach  of  those, 
whose  interest  it  would  be  to  practise  it. 

The  publicity  that  the  society  would  have  given  to  such 
a  work,  would,  in  my  opinion,  have  contributed  greatly 
towards  the  abolition  of  the  impositions  that  are  frequently 
practised  in  this  branch  of  trade^  by  Enabling  every  in^ 
dividual  to  judge  for  hiniself  of  the  quality  of  the  glass  he 
purchases,  and 'whether  it  is  likely  to  lose  its  transparency 
after  some  months ;  and  by  warning  architects  against  em« 
j^j^ing  such  glass  as  has  not  been  proved, 
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I  shall  examine  succe&ively  thb  difTerent  proofs  to 
which  we  may  have  recourse^  in  order  to  decide  on  the 
best  processes;  the  degree  of  confidence  tb^y  merit,  apd 
ta  which  preference  should  hfi  given.' 

1.  Th^  spevrfic  gntvityh  one  of  the  best  means  by  which 
we  may  judge  of  the  nature  of  bodies ;  it  may  serve 
as  a  means  of  comparing  the  products  of  compositions 
which  we  previously  kqow  to  have  been  formed  nearly 
aflke,  or  at  least  of  the  same  materials,  in  proportion^ 
that  have  been  but  little  varied.    With  this  view  it  is  that 
M.  Loysel  has  very  .Justly  recovimended  this  test  in  his 
JEssaisur  le  Vevreric    **  When,"  says  he,  ^  we  have  in 
a  manufacture,  two  results  well  known  to  serve  as  means 
of  comparison,  the  simple  deteraiinatipn  of  the  specific 
gravity  is  sufficient  to  shew  whea  th^re  has  been  any  va- 
riation in  the  fabrication*"     But  he  observes  at  the  same 
timej  that  the  density,  increases  ^rapidly  if  lime  enter  intp'. 
the  composition,  as  it  usually  does.    We  know  tha^  when 
the  specific  gravity  of  spm^  kinds  of  white  glass  is,  only , 
2.38,,  they  resistt  the  most  powerful  acids,  while  some 
kinds  of  black  glass,  whipb.are  more  than  2.73*  are  cor- 
roded  by  them,    The  presence  of  the  metallic  pxyds  has 
a  still  more  sensible  influence  on  their  density,  and  is 
not  a  more  certain  evidence,  of  their  strene:th./  This  test 
would  therefore  in  this.case.be  very  insuffi.cient;   espe- 
cially  as  it  requires  to  be.e3{j^.rtly  managed,  and  with  very, 
delicate  instruments. 

2.  Th^  inspection^  the  fracture  ^  even  by  the  most  ex-, 
perienceH  eye,  can  atfprd  only  very  doubtful  conjectures. 
Accbrding  to  M«  Ducloseau  the  fracture  of  glass  of  a  good, 
quality  is  alvi^ays  undulated  j  ai)d  its  angles  ^re  .more  or 
less  sharp.  He  assures,  us  that  he  has  beeji  confirmed  iq, 
this  opinion  by  other  proofs,  froni  various  kinds  of  bottle, 
glasst    It  iS|  doubtleiss,  no^  impossible,  that  in  the  exr 
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tremes  of  a  good  and  bad  composition  a  very  siensible 
difference  is  perceptible  ;  but  to  make  a  general  appHca* 
tioQ  it  is  necessary  that  the  fracture  should  constantly  pre* 
sent  fr£^ments  of  an  uniform  and  decided  «hape.  This 
^effect  has  never  yet  been  obtained  from  glass,  though  it 
is  certainly  in  the  condition  of  all  homc^neous  bodies, 
which,  in  passing  from  a  fluid  to  a  solid  state,  engender 
masses  by  the  aggregation  of  similar  molecules.  The 
most  attentive  examination  has  convinced  me,  that  there 
is  often  a  more  decided  difference  in  the  fractures 'of  the 
same  piece  of  gkss  than  ii^  those  of  glass  of  very  unequal 
quality, 

3.  The  degree  of  hardness  varies,  not  only  in  g^ass  of 
different  kinds,  but  even  jn  that  of  the  same  sort.  The 
workmen  who  are  accustomed  to  use  the  diamond,  easiljt 
difftinguish  the  glass  that  is  soft  to  cut  and  that  which  is 
liarsb.  It  appears  then  that  we  may  deduce  from  this  ob* 
>  servation  an  indication  of  its  good  or  bad  quality,  es- 
pecially as,  theoretically  speaking,  the  result  should  be 
very  nearly  uniform  from- one  and  the  s^me  composition. 
But  it  is  extremely  difficult  to  decide,  with  any  precisioo, 
on  its  hardness,  even  by  comparison:  this  is  acknew^ 
ledged  by  those  mineralogists  who  are  .accustomed  te 
judge  by  this  test :  of  two  bodies  of  which  one  will  scratch 
or  cut  the  othei:,  that  which  proves  the.softest  is  pI^M»d 
in  an  inferior  rank;  their  rule  has  no  other  foun- 
dation. 

There  are  many  substance  that  will  cut  or  scratch  the 
most  perfect  glass,  such  "us  em'erald,  rock  crystal,  silex^ 
finely  pointed  steel,  &c*  &c»  They  must  therefore  be 
entirely  set  aside  as  tests,  since  they  would  lead  the  o\h 
server  to  form  a  very  uncertain  judgment  respecting  the 
greater  or  lesa  depths  of  the  graces* '  The  immature  asbeste, 
tl^e  zeolite;i  and  tremolite,  have  appeared  to  me  tO'  bo 
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the  only  stones  that  are  capable  of  making  traces  on  dif-' 
ferent  kinds  of  glass,  of  a  perceptible  inequality  of  depth; 
especially  the  latter,  when  it  happens  to  be  pressed  on 
one  of  the  obtuse  angles  of  its  crystals,  but  the  acute  angle 
breaks  with  the  slightest  pressure:  In  the  trials  that! 
iBade  with  them  on  window-glass,  with  the  quality  of 
ithich  I  was  previously  acquainted,  I  remarked  that  those 
which  W'ere  chatigeable. were  most  easily  cut,  and  most 
deeply  ftirrowed  by  them.  I  should,  howerer,  observe, 
that  this  proof  has  been  fpund  defective,  when  applied  to 
i^ripus  samples  of  good  glass  ;  and  what  should  render 
us  mpre  circumspect  in  the  conclusions  we  draw  from 
them  IS,  that  the  f^ragments  of  the  same  piece  of  glass  will 
leciprocally  cut  each  other,  when  the  sharp  angle  of  one 
ik  applied  to  the  surface  of  the  other.  The  same  fact 
occurs,  though  lesi^  sensibly,  with  two  needles  of  rock 
crystal.  Indeed  the  traces  are  most  evident  upon  that 
kind  of  glass  that  is  cdWeifat ;  so  that  if  tre  have  a  piece 
rf  good  table  glass  we  may  use  it  with  advantage  for  cut*- 
ting  other  samples  of  glass,  arrtl  for  comparing  them  at 
the  same  time  with  the  traces  that  its  own  fragments 
would  make  upon  itself.  This  is  the  only,  use  that  can  be 
Aia(fe  of  this  method  of  proving.  \ 

»  We  ki>ow  that  the  glass  >yhich  is  called  fat  is  a  bad 
insulator  of  electricity  ;  and  even  hiirdly  susceptible  of 
clectf  icity  from  friction.  It  may  therefore  prove  of  some 
importance  to  examine  if  this  property  would  not  furnish 
^s  with  a  satisfactory  means  of  proving  Window-glass, 
inasmuch  as  its  changeable  nature  is  proba.bly  owing  to 
the  same  causes,  that  is,  to  an  excess  of  saline  flukes,  or 
to  its  having  been  imperfectly  refined;  so  that  ^h^t  is 
called  Sandivery  or  Salt  of  Glass,  remains  in    • 

The  result  of  the  experiments  that  I  have  made  upon 
more  than  30  differen);  kinds  of  glas3|  or  of  ^i^^rent  mdr 
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nufacturei  liave  almost;  always  confirmed  these  contlusions 
%vhen  I  have  taken  the  necessary  precautions  to  remove 
such  causes  as  might  have  some  degree  of  influence*  t 
have  ohserved,  that  the  commonest  window-glass  is  easily 
electrified,  by  rubbing  it  on  a  bit  of  cloth  ;  that  the  glass 
called  a  boudiney  thus' rubbed,  acts  strongly  upon  the 
electrometer  of  Saussure ;  that  the  metallic  oxyds  in  the 
composition  of  glass,  such  as  flint-glass,  blue-glass,'grccn- 
glassy  black-glass,  and  even  the  hard  enamel  of  the  pot* 
ters,  make  no  difference  in  this  property  ;  that  the  good- 
and  bad  sheet  glass  acquires  even  a  sensible  degree  of. 
electricity,  whilst  the  glass  which  could  not  resist  the  other 
tests,  was  not  in  the  slightest  degree  aflfected  by  the  small 
electrical  needle. 

Such  persons  therefore  as  know  how  to  remove  the 
causes  that  frequently  impede. the  free  action  of  this  in- 
strument may  safely  emf)loy  it. 

5.  Bad  glass  is  very  easily  alterable  by  fire.  Placed 
upon  coalj  it  becomes  tarnished,  and  more  or  less  fari- 
naceous on  its  surface.  The  same  effect  is  observable^ 
both  more  speedily  and  sensibly,  before  the  flame  of  n 
blow-pipe  and  an  enameller'S  lamp.  But  in  all  the  trials 
y:e  must  not  only  know  how  to  prevent  the  action  of  the 
heat  from  being  too  rapid  and  unequal,  but  also  toregu- 
late  its  duration  and  intensity.  A  long-continued  heat 
would  render  opaque  tlie  niost  perfect  glass  by  devitri- 
fication;  and  even  by  operating  with  caution  upon  a 
fragment  of  fat  glass  at  an  enameller's  lamp,  we  succeed 
in  completely  refining  it,  and  rendering  it  pure  and  sus- 
ceptible of  uniting  with  glass  of  a  better  quality. 

7,  ThQ  experiments  that  I  have  made  with  the  neutral 
salts  h?^ve  convinced  me  that  this  method  of  proof,  which 
would  have  been  the  most  convenient,  is  ab&blutely  in- 
edicacipus,    Tht;  sQlutio^s  of  alkaline  and  earthy  mu* 
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ffiates^  have  no  actioni  eren  by  ebuUkion  to  dryness, 
except  on  glass  of  such  inferior  quality  that  it  is  needless 
to  make  use  of  it.  Nevertheless  I  must  mention,  that  I 
was  somewhat  surfwised  to  meet  with,  among  the  com* 
nonest  window*glass,  which  is  generally  unalterable,  a 
sort  which  underwent  a  sensil^Ie  change  on  its  surface  by 
the  single  ebullition  of  a  solutidn  of  alum,  mixed  with 
muriate  of  soda.  -v 

8*  There  are  few  kinds  of  glass,  which,  when  reduced 
.  to  an  impalpable  powder,  are  not  slightly  affected  by 
amcattrated  adds ;  but,  previous  to  this  mechanical  diri- 
sion,  all  well-composed  glass  resists  eren  sulphuric  acid, 
which  is  the  most  powerful  -of  any,  although  aided  by 
heat.  On  the  contrary,  it  attacks  glass  of  a  bad  quality, 
even  cold,  with  the  greatest  facility.  1  have  seen 
bottles  of  l^lack  glass,  in  which  concentrated  sulphuric 
acid  had  been  put,  at  the  end  of  a  few  days  pierced  with 
several  holes,  which  bottles,  when  opened,  presented  on 
the  inside  white  grains,  formed  by  the  combinatioa  of 
the  sulphuric  acid  with  the  soluble  earth  contained  in  the 
^lass.  But  all  glass  that  is  susceptible  of  alteration  in  the 
air,  is  not  equally  defective  in  its  composition ;  in  order 
to  judge  of  it  therefore,  it  must  be  kept  in  digestion  in 
the  acid,  and  the  heat  increased  till  it  rises  in.  vapour. 
It  leaves  untoiUched  only  such  glass  as  is  well  made  and 
well  tempered,  whatever  may  be  in  other  respects  its  na« 
tare,  its  limpidity  and  its  colour,  from  the  flint,  chrystal, 
mirror,  round  and  window  glass,  to  the  black  glass. 

It  possesses,  therefore,  all  the  requisites  of  a  test.  X  have 
foreseen,  however,  that  this  chemical  instrument  would 
be  .often  rejected  on  account  of  the  accidents  to  which  it 
would  expose  those  who  are  not  in  the  habit  of  using  it. 
Accordingly,  I  have  found  a  substitute  for  it  of  equal 
power,  which  is  more  easily  procured,  and  may  be  em* 
ployed  without  danger* 

8.  This 
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8.  This  agent  is  the  Jw/pAa/^o/* tron  (the  green  cop peraij 
of  commerce). 

After  having  placed  in  a  small  Hessian  crucible  some 
plates  of  glass  intended  to  be  proved,  either  by  itself  or 
by  comparison,  we  nearly  fill  the  crucible  with  this  sul- 
phate coarsely  pulverized,  and  place  it  on  burning^ 
cbal'coal,  or  even  on  a  fire  at  acommon  fire-place,  which 
has  the  advantage  of  carrying  off  the  valour;  we  keep 
up  the  fire  till  the  metallic  salt  a;ssumes'a  red  colour,  and 
it  is  only  necessary  to  plunge  the  plates  in  water,  after 
they  are  cool,  to  judge  whether  they  have  been  altered 

•  or  not,  and  the  degree  of  alteration  they  have  undergone. 
We  see  that  this  process  is  not  el:pensive,  requires  no 

.  apparatus,  and  that  any  one  may  practise  it.  The  results 
I  have  obtained  from  it,  and  which  I  submit  to  the  so- 
ciety, together  with  those  afforded  by  the  different  me- 
thods that  I  have  mentioned,  appear  to  me  to  leave  no 
doubt  of  its  superiority. 
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(Concluded  from  Page  302.) 

L  HE  natural  consequences  of  these  facts  sire  tJie  fol- 
lowing :  first,  galena  and  sulphate  of  lead  mutually  de^ 
cAnpose  each  other  at  an  elevated  temperature;  se- 
condly, this  decomposition  occasions  the  formation  ani 
disengagement  of  a  great  quantity  of  si^Iphurous  acid, 
and  consequently  the  separation  of  a  considerable  portion 
of  sulphur  contained  in  the  ore  ^  ;  thirdly,  the  result  is 

oxyd 

*  If  we  adipit  that  a  mixture  of  one  part  of  sulphur  and  two  of 

t^ilphate  become  entirely  decomposed,  and  are  reduced  to  oxyd  of  lead. 
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oxyd  of  lead,  when  the  proportions  are  right ;  and  in  th^ 
contrary  case,  a  mixture  of  oxyd  and  sulphate^  or  of 
oxyd  of  galena.  The  application  of  these  consequences 
to  the  roasting  of  sulphuret  of  lead  in  this  reverberating 
furnace  is  easy  to  be  made,  I  shall  give  the  theory  of 
'  this  operation  according  to  my  own  conception  of  it. 
The  pulverised  galena  or  schlich  of  lead,  extended  on 
the  bottom  of  the  furnace  in  a  bed  some  inches  thick,  the 
upper  part  or  surface  of  which  is  exposed  to  the  action 
of  the  air,  produces  the  phenomena  that  we  have  ob- 
served in  the  ordinary  roastings.  The  heat  vaporises  a 
little  sulphur ;  the  air  converts  one  portion  of  the  surface 
on  which  it  acts  into  sulphurous  acid,  which  is  disengaged, 
and  another  more  considerable  portion  into  sulphuric 
acid,  which  at  the  same  time  combines  with  the  oxyd  of 
lead.  We  stir  ^he  ores :  the  sulphate  of  lead  becomes 
mixed  with  the  undecomposed  schlich^  and  their  d^com* 
position  produces  some  sulphurous  acid  ;  the  surface  of 
the  bed  which  has  been  revived  reproduces  some  sulphate 
which  afterwards  serves  to  effect  a  fresh  disengagement 
of  gas,  and  thus  to  continile  the  desu'lpburation  to  which 
we  see  no  other  end  than  the  complete  decomposition  of 
the  galena.  If  the  operation  has  been  well  conducted, 
and  if  too  much  sulphate  of  lead  has  not  been  formed, 
the  result  of  the  roasting  will  be  oxyd  of  lead  almost 
pure  ;  in  the  contrary  case,  some  sulphate  is  likely  to  re- 
main in  it,  which  th^  charcoal  will  reconvert  to  the  stjite 
of  sulphuret,  and  its  decomposition  will^be  effected  like 
that  of  the  galena.  We  may  judge  from  this  exposition, 
how  important  it  is  not  to  suffer  the  sulphuret  of  lead 

y 

the  quantity  of  sulphur  separated  will  be  one-firih  :  so  that  one  of  sul- 
phate in  an  indefinite  quantity  of  galena,  will  separate  one-fifih  part  of 
sulphur>  and  on«  of  sulphuret  in  sulphate  will  separate  two*iifths. 

whilst 
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whilst  roasting  to  melt ;  for  the  action  of  the  air  upon 
the  melted  ore  would  soon  he  rendered  ineffectual  by 
the  formation  of  oxyd  of  lead  which  would  cover  it,  and 
as  the  sulphate  would  no  longer  be  capable  of  mixing 
with  the  galena,  there  would  remain  no  other  means  of 
desulphuration. 

The  roasting  of  galena  in  a  reverberating  furriace  is 
reduced  then  to  the  conversion  of  the  sulphur  it  contains 
into  sulphurous  acM ;  and  as  it  is  effected  in  a  great  mea- 
sure by  the  intermedium  of  the  sulphate  of  lead  which  is 
continually  formed,  thi^  process  admits  of  a  more  com- 
plete desulphuration  than  the  others. 

The  same  decomposition  of  the  sulphuret  pf  lead,  by 
the  sulphate,  appears  to  me  to  take  plac^e  in  the  treat-- 
ment  of  the  ores  of  Ifcad  in  the  Scotch  furnaces.  In  Scot-t 
land  the  roasting  and  melting  of  the  galena  is  performed 
in  one  uninterrupted  operation,  by  employing  oil  and 
turf. 

This  kind  of  furnace  is  successfully  employed  in  the 
mine  at  Pezey  for  melting  roasted  galena,  containing  at 
least  one- third  of  its  weight  of  sulphate  of  lead.  The 
final  result  affords  no  matty  which  proves  that  it  permits 
the  decomposition  of  the  sulphate,  and  the  separation  of 
the  sulphur  contained  in  it ;  I  think  that  the  action  of 
the  portion  that  is  reduced  to  the  state  of  sulphuret ^  by 
the  contact  of  the  charcoal  upon  the  undecomposed  sul« 
phate,  is  one  of  the  principles  of  the  desulphuration  that 
'takes  place. 

We  have  bad  occasion  to  speak  of  furnaces  (those  of 
Falhun  and  the  Scotch  furnaces)  in  •which  the  metallic 
sulphurets  undergo  an  actual  roasting;  but  there  arc 
others  in  which  this  effect  is  hardly  sensible.  I,  thuik  I 
may  in  this  place  introduce  with  propriety  a  few  remarks 
on  the  cUfFerence  of  the  furnaces  in  this  respect,   because 

D  d  d  2  they 
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they  are  likely  to  be  rendered  interesting  from  being  in- 
timately connected  with  our  subject ;  and  will  explaii;^ 
some  of  the  phenomena  which  cannot  be  understood  ac- 
cording to  thd  itoanner  in  which  the  operation  of  roasting. 
IB  usually  regarded.       ^ 

It  is  a  fact  well  known  in  foundries,  that  furnaces  of 
the  most  elevated  *  temperature  produce  the  least  degree 
of  desutphuration,  or,'  in  metallurgical  language,  they 
produce  the  most  matt:  if  we  wish  to  pfovethisj  we  have 
only  '  to  relatjs  that  >ve  have  seen  at  Pezey  the  ores  of 
roastf^d  lead,  containing  much  sulphate  of  lead,  which, 
when  cast  in  Scotch  furnaces  produced  no  matt,  and 
aBbrded  a  great  quantity  when  the  operation  was  per* 
formed  with  a  blast  furnace. 

If  heat  alone  would  easily  and  c^tnpletely  decompose 
0)e  metallic  sulphurets,  the  upper  part  of  the  strongly « 
Seated  furnaces  would  serve  to  effect  the  roasting  of  the 
ore  ;  for,  besides  that  the  temperature  in  that  part  is  low 
enough,  the  air  that  comes  into  it,  being  deprived  of  a 
portion  of  its  oxygen,  forms-  hardly  any  more  of  these 
sulphates  which  oppose'  the  separation  of  the  sulphur: 
but  it  is  quite  otherwise,  and^this  is  in  my  opinion  a  fresh 
proof  of  the  little  effect  of  the  action  of  the  caloric  alone 
on  the  si^bstances. 

The  sulphur  separates  from  the  sulphurets,  in  the  man- 
ner we  have  seen,  in  the  state  of  sulphurous  acid,  and  the 
c^xygen  is  indispensible  for  its  formation  ;  in  the  furnaces 
that  are  little  elevated  in  temperature,  the  air  that 
touches  the  recently  charged  ore,  stili  contains  much  oxy- 
gen, thie  sulphurous  acid  that  is  formed  is  soon  separated 
by  the  dl^oxydi^ing  action  of  the  charcoals;  if  a  small 
portion  is  decomposed,  it  forms  a  new  sulphuret,  -  which 
}s  afterwards  roasted  as  the  ore :  in  a  Scotch  furnace,  fat 
yistancei  ,tv  hen  the  matt  is  run^  it  is  afterwards  thrown 

inta 
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into  the  furnace,  and  that  which  has  escaped  a  first  ope- 
ration, is  decomposed  by  a  second  :  in  the  blast  furnace^ 
on  the  contrary,  the  ore  placed  in  thje  upper  part  under* 
goes  but  a  very  incomplete  desulphurationj  because  the. 
air  that  touches  it  contains  but  very  little  free  oxygenic 
the  (sulphurous  acid  is  chiefly  decomposed  by  crossdng 
(he  top  of  the  furnace  filled  with  charcoal,  and  the  sulw 
phuret  forms  again  ;  this  latter  has  a  tendency,  owing  to 
its  weight,  to  fall  into  the  basin,  i^i'hich  it  does  not  reach 
till  after  a  succession  ofdecpmpositions,  which  cannot  tale 
place  but  with  a  considerable  loss  of  metal* 

The  facts  collected  in  this  par^gra4)b  seem  to  iqe  toi 
leave  no  doubt  of  this  proposition ;  the  decomposition  of 
the  metallic  sulphurets  by  roasting  is  produced  by  the 
oxygenation  of  their  component  parts,  and  the  sulphur  ii 
more  or  less  completely  separated  ia  the  state  of  sulpha* 
rous  acid. 

Ikmdpkuration  ^MetnU  independeni  of  the  Action  tf\ 

the  Air.  , 

The  various  affinities  of  sulphur  for  different  mineral 
substances  offer  means  for  the  decomposition  of  certaiii 

m 

sulpbureirs ;  and  metallurgists  have  already  employed 
several  with  success.  For,  in  order  that  the  decomposilioil 
of  a  metallic  sulphuret  by  any  mineral  whatever  may 
become  the  base  of  a  metallurgical  process,  it  is  not  siifi* 
ficient  that  the  affinity  of  this  mineral  for  thesuljihur  ex- 
ceeds that  of  the  metal ;  we  must  also,  besides  the  cor<- 
ditions  which,  for  the  sake  of  oeconomy,  must  be  ob^ 
served,  be  satisfied  of  sevieral  others  which  are  absolutely 
necessary  to  the  success  of  thci  operation,  and  which 
greatly  diminish  the  number  of  agents  pointed  out  by 
chemistry:  for  examplei  if  the  sulpburet  resulting  from 

the 
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tbe  decomposition  is  not  fusible,  or  very  little  so ;  if  it 
kas  tbe  property  of  combining  with  the  metal  that  it  has 
separatedy  or  rather  with  the  sulphnret  that  remains  un* 
decomposed,  it  is  evident  that  we  shall  not  attain  the  end 
we  propose,  namely,  the  complete  subtraction  of  the  me* 
taliic  substance.  Hitherto  we  have  hardly  used  any  tiling 
iNit  lime  and  iron. 

Desulpkurafian  43f  Mercury. 

The  sirlphuret  of  mercury  is  extremely  easy  to  be  de» 
composed ;  it  is  only  necessary  to  present  to  the  sulphur 
a  substance  that  is  capable  of  retaining  it,  and  the  mer* 
carjr  only  is  volatilised.  It  is  thus  that  iron  and  lime  are 
employed,  either  together  or  separately,  in  the  treatment 
«f  citiabar  ores. 

« 

Destdphuration  of  Copper. 

Copper  pyrites  is  melted  in  an  apparatus,  with  lime^ 
sometimes  with  a  blast  furnace,  and  sometimes  witii  a 
reverberating  furnace ;  but  this  process  is  not  sufficiently 
known  in  detail  to  enable  us  to  judge  of  the  efficacy  of 
^s^ent. 

I  once  imagined,  in  common  with  some  other  metal- 
Jorgists,  that  the  acknowledged  superiority  of  the  affinity 
9i  iron  for  sulphur  over  that  which  copper  has  for  the 
^me  combustible,  is  capable  of  determining  the  decom- 
position  of^  the  sulphuret  qf  copper  by  this  metal,  at  least 
in  certain  cases  :  but  fhe  experiments  that  I  am  going  to 
jelate  have  caused  me  to  change  this  opinion. 

£^per>mentL  I  madea  mixture  of  10  grammes  of  cop^ 
jpcr  p3n:ites,  with  the  composition  of  which  I  was  weU 
acquainted,  with  4  grammes  of  iron,  3  of  them  in  filings; 
J  pqt  it  into  ^  cruciblci  coyeripd  it  with  ch^coal-powder, 

and 
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and  heated  it  for  three  quarters  of  an  hour  at  a  forge. 
The  proportion  *of  iron  had  been  calculated,  so  that  it 
jufiiced  to  take  up  all  the  sulphur  that  was  combined  with 
the  copper  in  the  ore  employed.  I  found  in  the  crucibl<( 
a  mass  perfectly  homogeneous^  weighing  13  grammes^ 
which  contained  not  the  least  globule  of  metallic  copper^ 
sor  any  indication  of  a  separatum  between  the  sulphuret 
ef  iron  and  that  of  copper*. 

Experiment  IL  Another  trial  was  made  by  employing 
10  grammes  of  copper  pyrites,  and  S  of  the  same  ore 
roasted ;  this  is  nearly  the  case  when  the  ore  or  the  matt 
is  not  completely  desulphurated  ;  the  proportion  of  iron 
.  was  still  suiEcient  to  separate  the  copper,  which  was  rery 
abundant  in  the  mixture.*  I  heated  it  for  three  quarters  of 
an  hour,  and  found,  as  in  the  preceding  experiment,  a 
homogeneous  mass,  without  any  appearance  either  of 
metallic  copper,  or  of  pure  sulphuret  of  copper  :  it  was 
a  true  matt  of  copper. 

Experiment  III.  A  third  experiment,  in  which  crude 
jcopper  pyrites  and  some  that  had  been  roasted  were 
*  mixed  in  equal  parts,  soaked  with  olive-oil,  and  heated 
strongly  for  half  an  hour  in  a  coated  crdcible,  yielded 
onljr  a  powder  which  had  undergone  no  fusion ;  this  was 
undoubtedly  owing  to  the  superabundance  of  iron. 

I  believe  these  few  trials  are  enough  to  prove  that  the 
desuJphuration  of  copper  by  iron  will  always  be  very  dif- 
ficult, because  it  forms  a  triple  combination  in  all  pi^poi*» 
tions  of  sulphur  J  iron,  and  copper  y  or  rather  a  combination 
between  the  sulphurets  of  copper  and  iron,  which  prevents 
the  separation  of  the  copper. 

*  In  the  decomposition  of  galena  by  iron  we  observe,  when  there  is 
too  little  of  the  latter,  three  distinct  substances,  namely,  lead,  sulphu- 
ret of  lead,  and  lastly  sulphuret  of  iron  on  the  top. 

Desul^ 
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Destdphuraticn  of  the  GaUna^ 

Galena  is  one  of  the  sulphurets  which  are  most  easily 
decomposed  ;  the  fusibility  of  lead,  which  facilitates  its 
collecting  itself  together,  as  well  as  the  little  affinity  it  has 
for  the  sulphur,  are  the  causes  of  the  success  of  the  trials 
that  have  been  made  in  this  way.  Liiiie  and  iron  are  em- 
ployed in  different  circuoistances  for  the  desulphiiration 
of  galena ;  the  use  of  lime  is  not  very  general,  and  it  is 
impossible,  to  judge  of  its  effects  from  the  knowledge  we 
possess  of  the  properties  of  sulphuret  of  lime.  The 
treatment  of  galena  by  cast  iron  ih  the  state  of  shot  is 
most  used,  and  appears  very  advantageous. 

At  L'Ecole  des  Mines f  at  Montblanc^  j^  great  number  of 
experiments  have  been  made  on  the  desulpburation  of 
galena  by  tro7i ;  and  the  results  are  sufficiently  important 
to  be  made  public. 

This  memoir  comprises  numerous  facts  that  may  be 
applied  in  metallurgy,  and  serve  to  suggest  various  ex- 
periments to  those  who  apply  themselves  to  the  study  of 
ores ;  and  I  do  not  presume  to  point  out  any,  because  I 
am  persuaded  that  they  will  occur  of  themselves  to  such 
'  persons  as  are  capable  of  undertaking  them. 

All  the  experimental  researches  have  been  made  in  the 
laboratory  du  Confeil  des  Mines^  under  the  inspection  of  M. 
Descortils,  whose  assiiitance  has  been  extremely  useful 
to  me,  by  giving  them  that  accuracy  lyhich  pervades  in 
all  his  works* 
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Extract  from  Essays^  hy  M,  Jousselin,  on  the  Tmprave^ 
ment  of  Pottery  in  general^  or  the  Art  of  makings  at  a 
less  Expense^  Vessels  for  all  Purposes^  handsomer ^ 
stronger  J  and  more  salubinoiis,  without  employing  either 
Lead  or  Tin  in  the  Composition  of  the  glazing  the^Ena^ 
mel  and  the  Famsh,     By  M.  Gu  yton. 

From  the  Annales  de  Chimie* 

XN  the  pamphlet  that  has  appeared  under  this  title,  the 
author,  after  having  shewn  the  importance  of  this  aft, 
passes  r^ipidly  over  the  periods  in  which  the  porcelains  of 
Japan  and  China  were  brought  into  Europe,  of  the  intro- 
duction of  tlie  middling  sort  of  earthen-ware  into  France 
(which  was  not  before  th.e  fifteenth  century),  of  the  growth 
of  the  art  in  this  country,  where  it  has  long  been  an  ad- 
vantageous object  of  foreign  commerce;  in  fine,  ofth© 
importation  of  the  white  pottery  from  England,  and  the 
establishments  that  have  been  formed  in  imitation  of  her 
manufactories. 

The  author  then  gives  us,  if  .not  as  a  generally  re- 
ceived principle,  at  least  as  the  opinion  of  all  persons 
who  are  at  all  acquainted  witl^i  the  subject,  that  there  is 
no  kind  of  earthen-ware  really  good  except  stone -ware 
and  porcelain.  These  only,  he  says,  are  found  to  unite 
strength  and  salubrity. 

Before  he  discloses  the  proofs,  RI.  Jousselin  justly 
observes  that  this  principle  not  only  concerns  the  pro- 
gress of  the  art,  but  that  it  also  merits  the  greatest  atten- 
tion under  political  and  commercial  relations,  in  so  much 
the  more  as  it  would  necessarily  render  us  less  tributary 
to  foreigners  for  this  branch  of  commerce,  and  Would 
save  very  considerable  sums,  if  it  were  only  as  much  as  is 
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now  expended  in  purchasing  the  leajd  and  tin  that  are  re* 
quisite  in  the  composition  of  the  coatings. 

The  commvn  earthen-ware^  destined  to  bear  fire,  is  a 
porous  biscuit,  which  is  slightly  baked,  to  render  it  more 
susceptible  of  the  transition  from  heat  to  cold,  and  be- 
cause its  composition  is  not  refractory'  enough  to  support 
a  greater  degree  of  heat  in  the  manufacturing.  For  the 
same  reason  it  will  only  takef  a  very  fusible  glazing,  which 
is  usually  composed  of  sulphuret  of  lead,  and  of  the  oxyds 
of  copper,  iron,  and  manganeset 

The  Middling  sort  (La  FaienceJ  which  was  certainly  an 
excellent  invention  in  its  time,  on  account  of  the  beauty 
N^^its  enamel,)  has  also  the  defect  of  being  only  baked  to 
such  a  degree  as  to  glaze  the  enamel,  and  which  degree 
cannot  be  exceeded  without  altering  it ;  hence  it  is  ne- 
cessary to  add  to  it^enough  of  lime  to  give  it  a  little  con- 
sistence by  a  commencement  of  fusion. 

Its  coating  is  composed  of  glass,  lead,  and  silcx,  which, 
rendered  white  and  opaque  by  oxyd  of  tin,  is  incapable 
of  sustaining  the  alternatives  of  heat  and  cold,  while  the 
biscuit  is  subject  to  the  inconvenience  of  absorbing  greasy 
substances. 

These  defects,  added  to  the  necessity  of  procuring  the 
tin  at  a  great  expense  from  abroad,  led  M.  Jousselin  to 
think  it  desirable  that  this  sort  should  be  entirely  sup- 
planted by  a  handsomer,  stronger,  and  cheaper  sort  of 
earthen-ware,  haying  neither  tin  nor  lead  in  its  com- 
position. 

The  pipe-clay^  or  white  pottery  in  imitation  of  the 
English,  is  lighter;  its  biscuit  is  stronger,  being  com- 
posed of  purer  clay  and  of  prepared  flints ;  it  is  baked 
beforehand  ;  but  the  coating  that  is  given  to  it  is  much 
more  fusible  dian  the  enamel  of  la  Faience :  it  is  a  kind  of 
glass  that  will  not  bear  so  grea£  a  degree  of  heat.    It  is 

subject 
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subject  to  crackle,  it  is  easily  scratched,  and  then  creasy 
substances  penetrate  the  biscuit,  leave  bleinis.ies  o.  ;  ots 
in  it,  and  if  the  glass  of  lead  happens  .to  be  in  excess, 
which  unfortunately  is  too  .often  the  case,  oils  and  vege- 
^table  acids  will  attack  it,  and  tlius  its  use  is  rendered ' 
dangerous. 

The  memoir  published  by  an  able  chemist  (M.  Proust), 
tending  to  encourage  the  use  of  this  article,  {s^ee  vol.  IX. 
p.  38,  of  the  second  series  of  this  work,)  engaged  M.  • 
Gay  T.ussac  and  myself  to  bestow  great  attention^  upon 
this  object,  at  the  time  of  the  last  exposition  of  the  pro- 
ducts of  French  industry.     We  found  very  few  sorts  tliat 
we  could  not  score  with  a  knife  ;  and  when  thus  scoredf 
this  earthen-ware   was   incapable   even   of  resisting  the 
action  of  boiling  acetic  acid,  and  yolk  of  egg  baked  to 
drjmess. 

We  must  therefore  adopt  the  opinion  of  M.  Jousselin^ 
that  whatever  attempts  may  be  made  for  the  imj^rovement 
of  this  manufacture,  an  earthen -ware  perfectly  good  can 
never  be  produced. 

It  follows  from  these  general  reflection^,  that  in  the 
systems  of  this  art  we  should  not  admit  of  more  than  two 
kinds  of  earthen-ware  :  the  stone  (or  common  porcelain) 
and  the.  true  porcelain. 

Now,  is  it  possible  to  give  to  the  stone-wdXe  all  the  de- 
sirable properties,^  and,  in  short,  to.mal^e  it  serve  all  the 
purposes  of  the  common  earthen-ware  la  Fdiince^  and 
that  of  pipe-clay  ?  M.  Jousselin  affirms  that  he  is  con- 
vinced it  may  be  done  from  riumberlesa  experiments  ;  but 
as  he  proposes  to  form  an  establishment,,  he  has  not  coip* 
municated  the  processes  he  has  discovered,,  and  from  his 
account  of  them  he  appears  to  merit  the  confidence  of 
such  capitalists  as  are  disposed  to  encourage  the  progress 
of  national  industry. 

Eee  2  Without 
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Without  seeking  to  penetrate  the  secret  of  this  manu- 
facturer, I  shall  say,  in  support  of  this  opinion,  that  it 
might  have  been  very  reasonably  contested,  when  the  art 
of  making  porcelain  was  yet  only  a  traditional  practice  ; 
]ivbcq  the  stone- ware  was  made  of  a  hard  paste^  incapable 
of  sustaining  fire  without  cracking':  it  might  have  been 
doubted  previous  to  the   experiments  of  Lamaguais  in 
1762,  the  period  in  which  M.  Jousselin  relates  that,  the 
first  idea  arose  qf  making  common  porcelain,  and  which 
he  regrets  was  not  more  encouraged.    It  might  have  been 
doubted,  when   we  were  ignorant  of  the  property  that 
•  magnesia  possesses  of  arresting  the  fusion  without  alter-t 
ing  the  colour,  the  property  of  barytes  of  supplying  the 
place  of  th^  saline  fluxes ;  before  the  analysis  of  felds* 
path  had  taught  us  to  compose  it  artifici^-lly  of  very  com-, 
mon  materials ;  when  we  had  as  yet  no  suspicion  that 
pumice-stone  would  produce  an  invulnerable  coating ; 
Nvhen  the  inventor  of  this  process  (Fourmi),  who  was 
crowned  by  the  Institute  in  the  year  12,  had  not  yet  fa- 
bricated his  hygiocerame^^  a  kind  of  common  porcelain 
for  bearing  fire  ;  when  the  effects  of  heat  prolonged  to 
devitrification  had  not  been  observed  ;  finally,  when  we 
had  not  yet  seen  the  products  of  the  manufactories  of 
Utschneider,  ][^ambert,  and  Mittenhof,  which  the  jury  of 
the  exposition  of  1806  acknowledged  to  be  the  true  stone^ 
ware  for  bearing  fire,  that  is,  the  commqn  porcelain  *. 

Thus 

*  In  this  place  I  can  only  point  ont  the  principal  facts.  1  could 
mention  many  others  whicluwould  tend  greatly  to  strengthen  tbii 
opinion :  for^  instance,  Keffehil^  to  which  Kirwan  has  given 
•  the  n^me  of  magnhife,  such  as  the  Turks  employ  for  making  their 
pipes,  contains,  accop'ing  to  Klaproth's  analysis^  only  0,50  of  silex, 
and  0,17  of  magnesia.  I  have  observed  that  it  loses  0.2S  of  its  weight 
id  the  Bre;  il  stops  at  the  same  ume  the  vitrification,  and  the  shrinking 
of  the  composiiion  into  which  it  enicrs.   M,  Giubert  has  shewn,  in  the 

•'  Memoirs 
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Thus,  in  the  actual  state  of  our  knowledge,  it  is  by 
no  means  impossible  that  an  artist,  instructed  by  practice, 
jriight  succeed  in  fabricating,  as  M.  Jousselin  proposes  to 
do,  the'  three  kinds  of  earthen^-ware  that  should  serve  to 
replace,  Jst.  the  hard  stone-ware  destined  to  contain 
liquids,  fats,  &c.  with  or  without  glazing  ;  gd.  the  softer 
<5tone-ware,  coated  on  the  outside  with  a  brown  varnish, 
and  with  a  white  enamel  on  the  inside,  for  kitchen  uten- 
sils ;  3d.  les  Faiences  and  white  pottery,  by  preserving  the 

elegance  of  form,  and  the  brilliancy  of  the  varnish,  with- 

out  using  metal  in  the  composition. 

The  enamel  that  M.  Jousselin  has  discovered  is  purely 

earthy,  and  composed  of  such  low-priced  materials,  that 

the  enamel  which  at  present  costs  320  francs,  would  in  a 

short  time  come  to  lio  ipore  than  15  or  20. 

*«  Memoirs  de  rAcaJemie  de  Turin,**  of  1802,  that  the  earth  of  Bau- 
dissero,  so  long  looked  upon  as  alumine  almost  pure,  and  employed 
with  success  in   the  manufacture  of  porcelain  at  Vinovo,  was  only'a 
magnesian  earth,  containing  about  Q,14  of  silex.    Among  the  resulti 
of  the  synthetic  experiments,  .made  in  my  laboratory  at  the  Folytech* 
nic  school,    I  obtained    a    glass    perfectly  •  similar  to  that  afforded 
by  the  feldspath  of  Baveno,.   by  melting  in  a  platina    crucible   a 
mixtbre  of  6^   parts  of  silex^  l6  of  alumine,  ro  of  lime,  and  12  of 
potash.     I  even  formed  without  kaolin,  a  biscuit  p«ssessing  the  stabi- 
lity, demi-t/ansparency,  and  grain  of  porcelain,  by  giving  the  proper 
degree  of  baking  'to  a  paste  composed  of  &0  parts  of  silej;,  20  of  alu- 
mine, 24  of  magnesia,  and  6  of  lime.     It  is  needless  to  say  the.  (  it 
would  be  very  easy  to  use  the  same  proportions  of  silex  and  alumine^ 
by  employing  good  clay>  without  beiog  obliged  to  take  away  the  aluai 
earth. 


Method 


(     39g     ) 


ifethod  of  preserving  the  Cream  ajid  a  great  Part  of  tlie 
Milk  during  the  rearing  cf  Cakes, 

Bi)  M.  SchnIe. 

.«  ■     .    . 

From  the  Bibliothequ^:  Physico-Economiqui;. 

jLT  has  hitherto  been  supposed,  in  most  countries,  that 
ti.e  best  method  of  rearinij  calves,  either  for  slausrhter  or 
for  the  flock,  is  to  make  them  suck  their  mother;  but 
it  IS  now  ascertained  that  the  following  is  to  be  pre- 
ferred. 

Put  some  water  on  the  fire,  nearly  the  quantity 
that  the  calf  can  drink.  When  it  boils,  throw  into 
it  one  or  two  handfuls  of  oatmeal,  and  suflfer  the 
>vhole  to  boil  for  a  minute.  It  is  then  left  to  cool  until  it 
\s  no  warmer  than  new  milk.  Then  mix  with  it  one 
or  two  quarts  of  milk  that  has  stood  twelvp  hours  and  has 
been  skimmed  ;  stir  the  whole,  and  give  it  the  calf  to 
drink.  At  first  it  is  necessary  to  mak^  the  calf  drink  by 
presenting  the  fingers  to  it,  but  it  soon  learns  to  do  with- 
out this  help,  and  will  grow  incomparably  faster  than  by 
the  old  method..  This  new  method  is  not  only  a  theore- 
tical truth,  but  its  success  is  confirmed  by  experience. 

.  The  economical  advantages  that  result  from  it  are  the 
following.  According  to  the  old  method,  a  calf  intended 
for  slaughter  is  made  to  suck  for  three  weeks,  and  those 
intended  for  agriculture  from  six  to  eight  weeks.  Sup- 
posing the  cow  gives  only  a  moderate  quantity  of  milk, 
the  value  of  it  will  amount  in  three  weeks  to  nearly  the 
value  of  the  calf.  If,  on  the  contrary,  we  rear  a  calf, 
according  \o  this  new  method j,  w^  qonsupie<luring  the 
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three  weeks  only  three  quarts  of  oatmeal,  at  most,  and 
the  skimmed  milk. 

M.  Sell  nee  adds,  that  he  has  practised  this  method  him- 
self; and  that  his  calves  have  been  always  as  healthy  and 
Strong  as  his  neighbours,  and  not  subject  to  disease.  The 
only  alteration  he  makes  in  it  is,  that  he  does  not  suffer 
calves  to  sucjc  at  all,  -but  gives  them  tlie  pure  milk  of  the 
mother  to  drink  for  the  first  four  days  ;  becatise,  he  has 
observed,  that  the  separation  after  four  days  is  more 
painful  to  the  mother  than  when  the  calf  is  taken  from 
her  sooir  after  its  birth.  He  makes  no  exception,  only 
when  the  cow  calves  for  the  first  time,  because  he  thinks 
he  has  observed  that  in  this  c^^e  the  lacteal  vessels  open 
more,  and  the  cows  are  more  easily  milked,-  if  the  calf  is 
allowed  to  suck  for  a  few  days. 


Intelligence  relating  to  ArtSy  Manufactures^  He. 

(Authentic  Communicaiions  for  this  Departm^t  of  our  fVork  will  be^ 

'  thanlifuliy  received,) 

Tunnel  under  the  Thames. 

J.  HE  iiovel  and  iiitetesting  project  of  making  a  tunnel 
under  the  Thames^  which  has  been  before  attempted  by 
two  companies,  is  now  in  a  fair  way  of  being  accom- 
plished from  Rotherhithe  to  Limehouse^  by  a  tbird  set 
of  subscribers,  whom  it  seems  were  not  damped  by 
former  failures,  occasioned  no  doubt  by  the  want  of  that 
information,  and  acquaintance  with  subjects  of  this  na- 
ture, that  such  works  indispensably  require  ;  and  which, 
it  is  understood,  ha^s  been  the  particular  care  of  the  di- 
rectors of  the  present  undertaking  to  obtain.  DifficuL 
ties  indeed  have  been  encountered  and  overcome  by  skill 

and 
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'end  perseverance^'  and  more  maj?  lijiturally  be  expected  ; 
but  none,  in  tlie  opinion  of  the  ablest  Engineers  and  miners, 
that  are  likely  to  prevent  the  final  completion  of  the  work 
under  the  same  cautious  management  which  has  hitherto 
directed  it.  The  head-way  is  now  actually  proceeding 
under  the  immediate  bed  of  the  river. 


List  of  Patents  far  Inventions,  He. 
I        (Continued  from  Page  350.)  *     * 

•Samuel  Hill,  of  Wbtteley  Wood,  in  the  county  of 
York,  Saw -maker ;  for  a  method  of- making  iron  and 
steel  backs  for  fixing  upon,  and  using  with,  the  blades  of 
scythes,  and  of  straw  and  hay  knives,  whether  the  blades 
thereof  be  rolled,  forged,  cast,  hammered,  qr  otherwise 
manufactured.     Dated  August  26, .  1807. 

Ralph  Dodd,  of  Exchange-alley,  in  the  City  of  Lon- 
don, Engineer ;  for  a  still  or  alembic^  with  a  refrigeratory 
worm  or  condenser,  and  a  piston  and  rod,  for  the  use  of 
distillers,  brewers,  and  other '  persons  using  the  like  ma« 
chinery.     Dated  September  8,  1807. 

James  Day,  of  Chnrch-lane,  Whitechapel,  in  the 
county  of  Middlesex,  Merchant ;  for  a  method  of  cnaking 
and  compounding  a  certain  liquid  composition,"  called 
Danzic  or  Dantdc  Spruce,  or  Danzig  or,.Dantzic  BlaCk 
Beer,     Dated  September  9,  1807. 
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No.  LXVI.  SECOND  SERIES,  Nov.  1807. 

Spefn^tion  of  the  JRatenS  granted  U  Alexander  John 
FoRSYtH,  Clerk,  of  Bdhehie,  Aberdeenshire^  in  ScaU 
land;  for  a  Method  of  discharging  or  giving  Fice  to  Ar^ 
tiUery,  and  uU  other  Fire^Arms^   Minfs,   Channhers^ 

.  CavUies,,  ami  Places,  in  which  Gunpowder,  or:other  Comi^ 
biisiMe  Mutter^  is  or  may  he  put  for  the  Purpose  if 
Explosion.    Dated  April  U  9  1 801,  ^ 


T 


With  a  Plate. 


'T 


O.aU  to  irhom  these  presents  shall  come^  &c« 
Now  KHow  Y£,  that  in  compliance  with  the  said  proviso, 
I  the  said  Ales^ander  John  Fcfrsy  th  do  hereby  declare^  that 
the  hature  of  my  said  invention  of  an  advantageous  method 
of  discharging  or  giving  iire  to  artillery,  and  all  otiier 
fire'^arms,  mines,  chambers,  cavities,  and  places  in  \9hi0h 
^unpowdelr,  or  other  combustible  matter,  i^  or  nfiay  be 
^ttt  for  the  purpose  of  explosion,  is  expressed  in  the 
oiog  general  description  thereof,  and  the  manner  i(i 
!chtbe.same  is  to  be  performed  is  as  follows;  that  is 
"f^L,  XI.-^Secono  Serim.  F  f  f  t» 


■*•' 
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to  say:  Fii'st;  as  to  thQ  chemical  plao  and  principles 
thereof.    Instead  of  permitting  the  touch-hole  or  vent  of 
the  pieces  of  artillery,  fire-arms,  mines,  chambers,  cavi* 
ties,  or  places,  to  commanickte  with  the  open  air ;  and 
instead  of  giving  fire  to  the  charge  by  a  lighted  match  ^ 
or  by  flint,  and  steel,  ox  by.  any  qth'^r  flatter  in  a  state  of 
actual  combustion  applied  to  a  priming  in  an  open  pan^ 
I  do  close  the  touch-hole  or  ^reni  by  means  of  a  plug  or 
sliding  j^ece,  or  other  fit  pi^e  of  metal,  or  suitable  ma* 
terial  or  materials,  so  as  to^^ifclude  the  opeu  air,  and  to 
prevent  any  sensible  escape  of  the  blast  or  explosive  gas 
or  vapour  outwards,  or  from  the  priming  Pr  charge,,  and 
as  much  as  possible  to  force  the  said  priming  to  go  in  the 
direction  of  the  charge,  and  to  set  fire  to  the  same,  and 
not  to  be  wasted  in  the  open  air.     Andj  as  a  priming,  I- 
do  tAake  use  of  some  or  one  of  those  chemical  compounds 
which  are  ^easily  inflammable  as  to  be  capable  of  taking 
fire  and  ^ploding  without  any  actual  fiite  being  applied 
thereto,  and  metely  by  a  Wow,  or  by  any  sudden  or 
strong  pressure  o*^  friction  given  of  ap^i^d  thereto  with- 
out extraordinary  violence^  that  is  t6  say,  I  do  make  use 
of  some  one  of  t)ie  compounds  of  combustible  matter, 
such  as  sulphur,  or  sulphur  apd  charcoal,  with  an  oxy- 
muriatic  salt ;  for  example,  the  «alt  formed!  of  dephlo- 
gisticated  marine  acid  and  potash'  (or  p6tas^),  which  salt 
h  otherwise  called  oxymurfate  of  potash  ;  br  I  do  make 
use  of  such  of  the  fulminating  metallic  compounds  aa  iaiay 
be  used  with  safety  ;  for  example^  fulmmating  mercury, 
or  of  Common,  g^in powder  mixed  is  due  quantity  with 
any  of  the  before-mentioned  substances,  or  with  an  o«y- 
muriatic  salt  as  aforesaid,  or,  of  suitable  mixtures  of  any 
of  the  before-mentioned  compounds ;   and  these  Qflpv* 
pounds,  or  mixtures  of  compounds^  I  find  to  I^  n^Rb 

^tter 


b^ter  for.pi)^)igf:jt^9p.;gunpowder  u^ed  alonpirwlijch 
cannot  be  made  to  explode  without  some  sparks. Qr  actus} 
fire  applied  jl;berelo,  (]|r;^lse  ^^itbout  such  a  degree  of  px« 
tcaordiMry  9bod  violent  per<^us$ion  as  cano<)t  conveniently 
be  made  use  of  in  gunnery,  or  with  any  of  the  fice-army 
pt  altijlery  «that;aire«  in .  m^t  general  use*  But  it  is  tq  be 
observed^  tiiat  I  do  not  lay  daim  to  the  invention  of  any 
of  the^said  compounder ojr  matters  to  be  used  fpr  primings 
my  invention  in  regard  thereto  b^ing  confin^  tO  tl)^  up^ 
and  application  thereof  to  th^  purposea.of  artiUejy  and. 
fire«afftns.  as  aforesaid.  And  the  manner  of  priitiin^  and 
exploding  which  I  use,  is  to  introduce  i^tc^  the  touch-hol^ 
cr  v^nt,  or  into  a  smltll  and  strong  chamber,  or  place  be-' 
tween  the  said  touch-hole  and  vent,  and  the  pit^  or 
sliding 'pi^Q,  or  other  pl0ce  by  wbich  the  communication 
wkh  tb^  ^](t<rnal;  ^ir  i§  cixt  oif,  a  sdaall  portion  of  som^ 
or onQiPf.^ih^;  ^^qiic^  compound^  herein  before  men« 
j^b^d  (for  example,  a:^  fpr^priming  to  a  musket  about  the 
0igb«iirpan  pf  a  grain) ;  a^d  when  the  required  disch«Mrgii|. 
IS  tp^  b^.  mad^,  I  do  cauffle^tde  said  chemical  cotppoii^d  or 
priming  to  take  fire- and ^j^plode  by  giviog  ^  stroke,  o( 
Kudden  and:  strong  {vfe^sure  to  the  same,  com|4i|i)i<;ate4 
by  and  through  ih^  paid  .plug  or  slidi|)g:pi«qe,'^r.  <^ber 
pje(!e  before^  Jiieationi^d  j^r -4e$cr'Fbed,  io  Iqi^seqiiQnce  of 
v^bich  the  fire  pf  tb^  pricing  is  immediately  ooovi^iim- 
l^aied  to  the  epQtetHa  pr.  #b^rge  placed  witbiif)  the  ^id 
piece  of  artill^y,  fire-arm,  mine,  chanrjb^r,  cavity,  ojr 
|)(a€e,  and  the  discharge  accoifdin^ly  follows. 

And,  secondly,  I. do  hereby  farther  declare,  for  the 
betteti  iUu&tration  of  my. said  invention,  and  as  auxiliary 
to  the  use  thereof,  in  relation  to  the  mechanical  parts 
thereof,  that  I  have  hereunto  annexed  drawings  or 
iKetcIies,  exhibiting  several  constructions  wbich  may  be 
made  and  adopted  la  couformity  to  the  foregoing  plaa 

Fffa  and 
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^nd  principles^  out  of  an  endless  Tariety  which  the  ^b« 
ject  admits  o£. 

Fig.  1  (Plat»  XVI.)  repi'^eseiits  the  section  of  a  piec^ 
of  artillery,  vipbere  the  chaiige  is  inSamed  upon  the  uppe^ 
«ide. 

Figv  i  ifepresehts  the  section  of  a  piece  of  lutiUety^ 
Vhere  the  charge  is  inflamed  at  one  of  its  ends  through  a 
tOHch-hole  in  thft  line  of  direotion  of  the  barrel  or  borlfc 
of  the  piece. 

Fig.  3  is  a  representation  of  the  sami^  thing  as  Fig.  2, 
leiit&pt  that  the  narrow  part  of  the  touch-hole  is  length* 
jened  inofe  than  !n  Fig.  2. ' 

The  same  lett^s  answer  for  the  description  of  Figs.  I » 
U,  and  3. 

In  Fig.  !,  A  A,  tep^esent  the  sectloA  of  a  piece  of 
lurtillery.  B  the  touch-hole,  of  a  cylindrifeal  bore',  except* 
ing  at  the  bottom,  where  i!:  j^eomes  a  small  perforation, 
leading  to  the  chamber^  CnsL  cylindrical  punch  of  plug 
fitting  the  bore  of  B,  and  !(ifitedd' be)  clothed^  packed, 
or  ^ed  near  its  upper  part  #itfa  leather  or  -  binding,  or 
any  other  material  proper  to  reiidef  its  fittihg  more  cotr 
f^ct,  atid-its  motion  easy  and  isinootK  The  lower  paart  of 
Cismatdei^'fitthis  loM^er  part  i&f  the  toUjEib-hble  B,  and 
ther^  is  i&  small  iiiterctal  vCavity  at  the  lower  part  of  C^  in 
wbi^:apQ)ctioR  of  the  said  tbemical  compound  may  b^ 
lodged  by  dippiiig  the  said  punich  ^  piugf  therein  ;  M  a 
sufficient  <]uantity  of  the  said  eben^ioai^sompouiid  is  let 
fall  into  B,  part  of  which  lodges  upon  the  shoulder  at  B, 
Fig*  I,  or  in  the  bott^Mn  6S  the  bot%  at  B«  Figs.  2  and  3, 
and  in- this  state  the  said  punch  or  plug  C  is  to  be  insert- 
ed an  the  ttoucb-bole ;  and  a  smart  b.ldw  being  given  on 
its  uppe^  end,  the  said  cbemfeaj  compound  being  sudt> 
deniy  x^ompressed  between  the  two  faces  nearly  in  coff# 
Aact^  will  explode,  and  giv^^  Sre  to  the  remain/ug  portion, 

and 
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*nd  also  to  the  charge.  The  apparatus.  Figs.  1,  2, 
and  3,  is  chiefly  to  be  recommended  for  its  simplicity^ 
hut  it  is  attended  with  several  obvious  inconveniences. 

Fig.  4  represents  the  section  of  an  apparatus  which 
«ttay  be  used  to  prime  and  discharge  a  musket,  or  any 
other  fire-arm,  a  great  number  of  times,  icven  although 
the  breech  of  the  same  is  under  water.  A  A  represents  a 
section  of  the  barrel  of  the  piece!  D  the  chamber  of  the 
i>arFel,  which  is  contracted  to  a  narrow  touch-hole  at  I 
:and  opened  up  to  about  double  the  diameter  of  the  nar- 
fowmo^  part  of  the  touch-hole  at  B  b.  Into  B  6  is  intro- 
duced the  rod  ot  plii^CCC  at  4,  where  the  toach*hole 
is  opened  wider.  Tliere  is  another  hole  F,  of  the  same 
diameter  as  B  i  ;  and  at  right  angles  to  B  6  ^  cylindrical 
piece,  of  any  proper  metal,  with  a  hole  nearly  through  it, 
in  the  Kne  of  direction  of  the  axis,  passes  through  the 
solid  breech  of  the  barrel  as  tiear  to  I  and  b  as  can  bo 
done  with  safety  and  convenience.  There  is  also  another 
hole  in  one  side  of  the  cylinder  at  right  angles  to  its  axis, 
-©nd  corresponding  with  the  hole  F  in  the  breech  of  the 
^an  when  the  cylinder  is  fixed  in  its  proper  place ;  or,  as 
4hc  cylinder  .lisust  be  accurately  fitted  into  the  breech, 
«nd  move  round  freely,  t'his  last-meiitioned  hole  may 
«taW  ^eithesr  at  F  or  K«  This  first^mentioned  hole  in  the 
^cylindeir  E  is  ^ilfed  with  any  of  the  chemical  compounds 
before  mentioned.'  When  the  piece  is  to  be  primed,  the 
iiole  in  the  side  of  tlie  cylinder  E  is  brought  directly  over 
F,  and  the  powder  falls  out  of  the  cylinder  through  F 
into  the  small  cavity  at  4,  between  the  point  of  the  rod 
or  plug  CCC,  and  the  contracted  part  of  the  touch-hole 
at  [,  where  the  piece  is  to  be  discharged*  The  side  hole 
in  the  cylindioir  E  is  turned  ,round'to  K,  and  the  rod  or 
^lug  CCC  impelled  forward  by  the  stroke  of  a  hammer 
W  spiral  spring  as  at  G  G  G,  or  by  any  other  mechanical 
.  cgiDtrivanQe,  so  that  by  its  pressure  or  concussion  against 

the 
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the  shoulder  atjdt  fires  the  priixiing  contained  in  the  ca« 
vity/at  b.  H  fj  *  is  a  screw  by  which  the  power  of  the 
action  of  the  spiral  spring  G  G  G  may  be  increased  or 
dimipi^ed  as  necessary. 

Figs.  5  and  €  represent  another  apparatus,  which  may 
,be  used  in  the  same  manner  as  the  preceding.  The  inner 
circle  B  represents  a  section  pf  a  flat  cylindrical  piecq^ 
baev'ipg  a  central  stem  on  the  opposite  side  or  face  to  be 
BOfiewed  into  the  barrel  where  the  tQuch-hole  is  com- 
monly placed.  (Another  section  of  the  py Under  B  is 
given  in  Fig.  7.)  The  axis  pr  central  litieof  the  «aid  stem 
is  perforated  or  drilled  up  to  half  the  thickijiess  of  the  cy- 
lindrical piece,  so  as  to  meet  another  hole  D  Q  drilled  qr 
made  in  the  edge  of  the  said  piece.  Th^  ,s|p^.ce  A  A  bq* 
tween  the  inner  and  puter  circles  denotes  another  flat 
piece,  of  which  the  inner  part  is  hollowed  out  .so  as  very 
accurately  to  fit  the  outside  of  the  first^mentioned  qylin- 
drical  piece^  and  to  be.c^pable  of  revolving  upon  it  wh^a 
turned  by  the  handle  C^  At  E  is  a  plug  or  punch  in- 
serted in  the  hole  in  tlie  edge  of  the  moveable  piece,  ;and 
kept  from  immediately  touching  th^  saqfi^  by  ipe^os  of  a 
spring,  of  any  suitable^  fojcm.  On  the  .qpposit^  pitr^.of 
th^  circumference  of  the  moveable  pie^e,,an4  through 
the  handle  at  C,  there  is  bored  a  Ii^le  or  qav4ty  K,  quite 
through  to  its  inner  surface,  in  Vbich^.a  considerable 
quantity  of  the  chemical  cornpoufidbeforepientioned  is 
put  and  confined.  G  js  a  cock  ojr  arm  for  giving  a  stroke 
upon  £.  It  may  be  set,  dis^cUarg^d,  and  impelM  by  the 
same  machinery  and  means  as  are  «sed  with  r^f^^  to 
the  cock  of  a  common  gun^-Iock ;  or  the  strobe  may  be 
given  by  any  other  means.  The  several  parts  of  the  me- 
chanism are  secured  In  their  places  by  caps  and  screws, 
or  by  any  other  well-known  means  commonly   used  in 

*  Thesie  tetters  are  not  marked  on  the  drawing  attached  to  th«  re» 
cord  J  and  there  are  other  letiere  on  part*  to  whicb  thcsre  ia  no  reference* 
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works  of  this  kind;    In  the  use  of  the  apparatus'  la^  de-  , 
scribed,  the  hammer  G  is  to  be  raised  and  cocked;  and 
the  handle  C  brought  round  to  the  portion  as  in  Fig.  6^. 
where  it  is  stopped  by  a  pin  or  projecting  piece  H.     At 
this  instant  the  hole  or  cavity  K  is  broaght  immediately 
over  the  channel  or  hole  D  B,  into  which  a  priming  falls 
out  of  Ky  in  consequence  of  the  slight  stroke  or  jar  pro- 
duced by  the  sudden  stoppag^e  of  €•     Immediately  after 
this  operation  the  handle  is  to  be  returned  to  its  fiVst 
'position,  as  at  Fig.  5,  which  brings  the  plug  or  punch  E 
directly  over  the  channel  or  hole  D  B,  in  which  position 
only  it  is  possible  to  give  the  stroke  iso  as  to  inflame  the 
pTiming,  and  discharge  the  piece.     When  this  last  effect 
is  required  to  be  produced,  the  trigger  is  to  be  drawn,  and 
then  G  strikes  E^  and  the  contents  of  D  B  taking  fire, 
explode  through  the  touch-hole,  and  set  fire  to  the  charge, 
without  allowing  the  escape  of  the  gas  or  vapour  in  any 
direction  but  into  the  chamber  and  towurds  the  muzzle  of 
the  piecQ.    In  witness  whereof,  &c. 


Specification  of  the  Patent  granted  to  John  Lamb,  of  the 
State  of  New  York f  in  North  [America y  at  present  resid- 
ing in  King-street f  in  the  City  of  London,  Merchant ; 
for  certain  Imprffvements  in  and  upon  a  Machine  for  ex^ 
trading  Fresh  Water  from  the  Salt  Water  of  the  Ocean  ^ 
(by  Distillation  J  and  other  Purposes^  at  Sea  and  else- 
where.     Dated  July  25,  1806. 

X  O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  pro- 
viso, I  the  said  John  Lamb  do  describe  my  invention 
and  improvements  as  follows : 

First.  My  machine  or  machinery,  which  I  call  a  heartH 
or  camboose,  for  the  use  of  ships  and  vessels*  or  dther- 

wise* 
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irise^  for  the  purposes  c^  cooking  at  sea,  as  al$o  nipply^ . 
iQgi  from  the  evapcNratioiir  and  condensatioa  of  sea  or  salt 
water^  a  sufficiency  of  good  fresh  water  for  the  sbip'S' 
use.  The  hearth  or  camboose  is  tQ  be  naade  of  east  or 
wrought  iron,  or  any  other  proper  metal  or  naaterial,  ^ 
either  a  square,  oblongs  or  other  convenient  figure^ 

Secondly.  The  front  range  or  fire-place,  where  the 
fuel  is  introduced,  to  be  in  one  or  two  parts,  and  one  or 
twa  dampers  or  douters  otade  so  a»  to  raise  up  and  slide 
down  on  to  the  front  grate,  or  a  door  or  doors,  oval  or 
bulky  or  any  other  convenient  shape,  so  a&  to  close  and 
shut  up  the  front y  aod  confine  the  icat  arising  from  the 
fuel  consumed. 

ThircUy.  The  oven^  to^  be  about  the  length  of  the  whole 
frcHit  range  or  fire-place,  and  at  a  siutable  distance  back 
from  the  front,  with  a!  door  at  one  end,  as  usual }  and  (if 
fequired)  a  partition  across,  and  a  door  at  the  other  end. 

Fourthly.  Two  dampers,  mmle  to  be  raised,  and  when 
necessary,  to  fall  perpendicularly  oi^  to  the  top  ^f  the 
oven,  by  which  the  whole  front  fire  is  commanded  ;  that 
is  to  say,  by  raising  both  dampers  the  $re  draws  under, 
and  communicates  to  all  the  kettles,  boilers^^  or  coppers, 
for  the  purpose  of  qpoking,  and  jsilsu  to  supply  from  the 
evaporation  and  condensatipu,  or  distillation  of  sea  or  salt 
water,  good  fresh  water,  for  the  ship's  use,  at  the  sanie 
time  of  cooking.  By  raising  up  one  damper  the  fire 
communicates  to  two  or  more  boilers,  or  to  one  boiler 
only,  as  may  be  required,  by  raising  up  the  other  damper* 
When  no  fire  is  required  in  the  front,  the  dampers  are  to 
be  down^  and  the  fuel  introduced  (into  a  small  door  mad^ 
by  the  side  of  the  oven)  directly  under  the  two  or  more 
cooking  boilers.  All  the  boilers  are  to  be  placed  in  the 
back  part  of  the  hearth  or  camboose;  and  by  drawing 
out  a  horizontal  damper,  to  'be  made  in  the  back  side  of 
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the  hearth  or  camboose,  and  to  draw  out  from  between 
the  cooking  boilers  and  the  distilling  boiler^  will  admit 
tiie  fire  to  draw  under  the  distilling  boiler,  which  boils  it 
the  most  rapidly  by  the  draught  of  heat  which  otherwise . 
would  be  lost,  by  going  out  at  tb^  f]ue  or  comn^n  smok^ 
pipe. 

Fifthly.  The  hearth  or  €aml>oose  and  boikrs,  and  all 
belonging  tl^ereto,  must  in  capacity  be  proportioned  to 
the  size  of  the  vessel^  and  number  of  people. 
,  Sixthly.  On  part  of  the  top  of  the  distilling  boiler 
(where  the  sea  or  salt  water  is  only  introduced)  is  to  be 
fitted  a  iiioveable  cover,  to  shut  steam-tight ;  by  the  end 
or  side  of  which  (to  cov^r  the  other  part)  is  to  be  fitted  a 
permanent  cover,  steam«^ight,  in  the  centra  of  which  is. 
to  be  a  bole,  with  a  collar  convenient  for  fitting  oil 
(steam-tight,  permanent  or  moveable)  a  pewter  (or  other 
proper  material)  still  bead,  into-  which  the  steam  risea 
and  passes  along  a  pipe,  tube  or  worm  (to  be  made  for 
that  purpose)  infto  a  refrigerating  or  condensing  Vessel, 
to  be,  made  square,  obloQg,  or  round,  or  of  any  other 
convenient  shape,  to  fit  apertures  in  i^ny  convenient 
place.  la  this  refrigerating  or  condensing  vessel  is  to 
be  fitted  a  worm,  pipf  or  tube,  which  is  to  wind  or  tura 
therein,  along  whioh  ifae  steam  must  pass ;  and  where, 
by  the  effect  of  cold  sea  water,  with  which  the  refrige« 
rating  or  condensing  vessel  is  to  be  filled,  the  steam  is: 
condensed,  and  the  fresh  water  flows  out  of  the  lower 
end  of  the  worm  (outside  of  the  condensing  vessel)  into  a 
reservoir  placed  underneath  for  the  reception  of  fresh 
water. 

Seventhly.  On  the  top  of  one  or  more  of  the  cooking 

.   boilers  is  also  to  be  fitted  covers,  still-head,  and  pipe, 

tube  or  worm,  to  communicate  with  a  separate  worip» 
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p^pe  or  tube,  to  be  fitted  in  the  same  refrigerating  or 
condensing  vessel,  along  which  the  steam  must  pass  and 
condense,  and  the  fire^  water  flow  out  of  the  lower  end 
of  the  said  worrfi  into  a  ^separate  reservoir,  all  to  be  made 
and  to  operate  exjidtly-  i«4he  suco^-Baanner  as  is  men- 
tioned in  the  making  ,and  operation  of  the  still-boiler^ 
covers,  head,  pipc^,-  tirtie  or  wornii,  and  the  steam  con- 
densed hy  the  satme  means  -  in  the*  refrigerating  or  con- 
densing vessel,  as  before  mentioned,  with  this  addition 
f that  is  to-  say)  In  the  Centre  of  the  moveable  cover  of 
one  or  more  of  the  cooking  boilers  is  Co  be  a  hole,  m 
which  is  to  be  fitted  a  steam^keCtle,  for  codlivig  witb 
steam  when  necessary. 

Eighthly.  In  the  co^er  or  to|>  of  the  refrigerm'mg  or 
condensing  vessel  is  te  be  a  bole  to  adtntt  a  st^eam-kettfe,.. 
of  sufficient  size  for  cooking  with  steam-  when  necessary  , 
the  steam  to.be  let  into  the  said  kettle  by  ibpipe  or  tuber 
leacling  from  the  head-pipe  or  ttsbe,  fitted  to  the  cooking* 
boiler,  and  the  steam  to  pass  out  of  the  said  kettle  -into  ai 
pipe  or  tube  fitted  theriito,  and  leading  directly  ifitx>  the 
same  worm,  fitted  in  the  refrigerating  vessel  In  this 
Vessel  is  to  be  fitted  a  hand-pamp,  or  any  other  convenii* 
ency,  for  the  purpose  of  throwing  out,  or  drawing  ofi*^ 
the  water  when  it  becomes  hot,  so  as  to  admit  cold  sea-^ 
water  for  condensing  the  CTaporation.'  as:  before  men- 
tioned. 

I  the.  said  John  Lamb  do  hereby*  ferther  declare,  that 
from  frequent  experiments  since  the  first  dey  «f  January^ 
]803,  in  the  operation  of  the  afocesaid  machine  or  ma- 
ebiiiery  at  sea  and  on  land,,  the  great  utility  oonsistetb 
in  confining  the  whole  of  the  heat,  arising  from>  the  fbel 
consumed,  to  the  purposes  of  cooking,  a»  also  to  ostraci 
fresh  water  from  salt  water  for  the  shipl^  use^^^'  the  oon* 

sumption 
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«iiliipt}oQ  of  fuel  wiU  be  lesseo<ed,  and  a  greater  eS^el 
ftrodnced  than  'm  the  usual  mode.  Whetjajer  the  con*- 
ideDsation  be  in  a  vjessel  of  the  kind  or  shape  above  aieiv- 
tioned,  or  by  passing  iilong  in  pipes  or  tubes,  in  <tr«ittk^ 
filled  with  cold  sea  w^ter,  or  in  part  under  the  surfaqe  ^ 
the  ^a,  I  consider  it  as  my  improvement  or  inven]LM>i% 
and  on  the  principles  I  have  here  adopted. 

In  witness  whereof^  &c. 


Specification  of  the  I^aieni  granted  to  Robert  Bowman, 
'Of  Leitky  in  Scoilaitidf  Manvfacturer ;  for  ths  Means  ^ 
making  Hats^  Caps^  and  Bonnets^  far  Men  and  JVomen^ 
'of  Whalebone ;  Harps j  for  Iwrping  or  elegising  Com  or 
Grain ;  and  tUso  the  Boitoms  of  Sieves  and  Riddles ;  and 
Girths  for  Horses ;  and  also  Cloth  for  webbings  fit.  for 
maiking  into  Hats^  CapSj^c, ;  and  for  the  Backs  and 
Seats  of  Chairs  J  Stfasy  Gigs,  and  other  similar  Carriages 
^id  Things;  and  for  the  Bottoms  (f  Btdsi  and  Jtds0 
fVhalebone  Reeds  for  Weaxersy  S(c. 

Dated  October  30,  1807. 


T. 


O  all  to  whom  these  presents  shall  come,  {gc 
Now  KKOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  Robert  Bowman  do  hereby  declare^  that  my 
t»aid  iniTention  is  described  as  follows  ;  that  is  to  say  :  th« 
jftroeess  of  making  hats,  caps,  and  bonnets  of  whalebone, 
for  men  and  women,  consists  of  making  the  whalebone 
soft  and  flexible,  by  «fieans  of  heat,  which  may  be  jiro. 
duced  either  by  steam,  furi^ace,  immersion  in  boilir^ 
water,  or  in  any  way  the  workman  may  find  most  coa* 
renient.  And  whilst  the  whalebone  is  in  that  state  it  is 
Ao  be  cut  into  such  breadths  as  may  be  necessary  and 

Ggg  2  proper 
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proper  for  the  purposes  for  which  it  is  to  be  used.     Foif 
example  ;  in  making  hats  for  military  men,  or  other  pef- 
sons,  the  breadth  df  t()e  whalebone  should  be  such,  that 
One  breadth  may  answer  for  the  sides,  one  for  the  crown, 
nn'd  oni  or  mott  pieces  for  the  brim.    These,  after  being 
jrasped,  filed  and  scraped  j  are  brought  into  this  form  re- 
quired, while  the  whalebone  is  in  a  soft  and  flexible 
state,  by  working  them  on  a  blod^  of  the  exact  shape  or 
form  wanted  ;  and  observe,  either  the  block  or  the  whale- 
boile  must  be  warm  before  it  be  attempted  to  put  the 
hat  or  other  thing  into  the  form   wanted.     When  thfe 
whalebone  becomes  cold  it  will  retain  the  shape  it  re- 
ceived from  the  block ;  which  last  may  either  consist  of 
wood,  metal,  or  any  other  proper  material.     The  join- 
ings of  the  pieces  of  tvlialebone  are  to  be  fastened  eithef 
by  sewing,  or  by  applying  an  adhesive  gum  or  cement, 
or  by  soldering  with  parts  of  itself,  as  is  done  in  manu- 
facturing articles  of  tortoiseshell.     The  adhesive  gum  oi" 
gluten  is  made  by  immersing  picked  isingl^iss  into  strong 
ardent  spirits,  and  applying  heat  until  it  is  dissolved,  and 
rendered  into  a  proper  consistency  fit  for  use,  when  it  is 
afterwards   applied   to   the  joinings  while  warm;    and 
"wfiich  gum  or  gluten,  when  in  a  cold  state,  'is  not  soljuble 
to  cold  water.     Indeed,  any  other  strong  adhesive  quality 
inay  he  .used  and  applied  as  above.     The  sotdering  tlie 
joints  .(»f  whalebone,  like  the  joinings  of  tortoiseshell,  is 
performed  by  having  the  edges  fresh  rasped,  and  placing 
^between  .the  joints  part  of  these  raspingS)  and  afterwards 
applying  a  hot  iron  to  both  the  inside  and  outside  of  the 
jt^ints  ;  >but  the  heat  of  the  iron   must  he  such  as  will 
icause  the  raspings  to  run  or  melt  into  a  pulp.   WbeA  that 
ttakes  place  the  joiniugs  must  be  pressed  together,  and 
kept  iu  tlut  position  tUi  the  whole  is  completely  cold. 

The 
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ythe,  work  may  after  this  be  polished  and  finished  off  with 
"sand^paper,  powdered  charcoal,  burnt  cork,  &c.  by  means 
•of  a  woollen  "or  flannel  cteth,  and  varnished  with  copaf, 
or  any  othe.r  elastic  varnish,  fine  or  coarse,  as  the  qua- 
lity of  the  article  may  require.  Hats  for  military  men, 
<iv  other  persons,  manufactured  .is  above,  wilF  prove  to 
be  very  light  and  chirable,  and,  besides,  will  be  found  to 
-be  incapable  t)f  being  penetrated  by  the  cut  of  a  sword, 
.or  other  weapon.  They  will  also  be  impervious  to  water, 
'be  tliereby  comfortabte  to  the  soldier,  and  will  free  him 
ifrom  much  labour  and  .attention  he  was  formerly  obliged 
•to  bestow.  The  hirts  may  be  made  of  sucli  a  quality  as 
to  suit  persons  in  the  highest  rank  oi  life.   • 

Th€  process  of  manufacturing  hats,  caps,  and  bonnet*!, 
"sinrilat'  to  those  made  of  straw  a*)d  of  chip,  commonly 
^called  Leghorn  ha1.s,  &c.  consirts  in  separating  the  whale- 
jbone,  while  in  its  soft,  and  flexible  state,  produced  by 
beat  as  beforie  described,   into  such  breadths  as  may  be 
wished  to  have  the  plaiting  in  fineness.     The  splits  are 
/varied  accordingly,  as  may  be  judjred  necessary  to  suit 
.a  fine  or  coarse  plaiting  or  webbing;  previous  to  whicli 
the  splits  are  t^o  be  reduced  to  a  certain  thinness  and 
.breadth,  either  by  means  of  ia  knife  by  the  hand,  or  by 
the  aid  of  BjachiDery,  as  may  be  deemed  most  prudent 
and  coiivement.    They  are  tlien  to  be  plaited  into  a  plait- 
ing or  webbing  (as  straw  or  chip  are  plaited  or  woven 
while  either  in  a  cold  or  hot  state),  which  plaiting  or 
'webbing  is  to  be  stitched  or.  sewed   up  into  the  fonn  of 
Jiats,  .caps  or  bonnets  for  men  or  women  ;  to  accomplish 
which,  the  sanie  process  is  to  b(j  j)«rsued  as  is  usual  i^i 
Ahe  manufacturing  straw,  chip  or  Leghorn  hats,  caps, 
bonnets,  &c.  by  sewing,  or  otherwise  fonning  it;  after 
which  ithey  may   be  dyed,    stained,    Or   varnished,    so 
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as  to  make  them  water-proof.  They  ako  may  be  lined 
with  silk,  leather,  or  .other  material,  as  fancy  may  direct* 

The  process  of  manufacturing  harps  or  .riddles  for 
cleansing,  corn  or  other  grain,  &c.  consists  in  forming  ^be 
whalebone  into  splits  (while  ia  a  soft  and  flexible  state, 
produced  by  heat  as  before  dtiscribed)  of  such  grist  or 
size  as  may  be  deemed  sufficient  to  resist  the  action  or 
pressure  which  may  come  in  contact  with  it  in  the  op^" 
ration  of  riddling  or  cleansiiig  corn,  grain,  or  other  tbiiigs* 
The  same  method  is  applied  in  fixing  the  splits  into 
harps  as  is  usually  practised  in  fixing  those  which  are! 
made  wholly  of  wood,  and  filled  either  with  splits  of 
wood  or  wire. 

The  process  of  ofianu&cturing  bottoms  and  sides  of 
sieves  and  riddles  oi  whalebone  consists  in  reducing  the 
whalebone,  while  soft  and  flexible,  into  similar  spUts,  as 
wood  or  wire  is  for  making  sieves  and  riddles;  after 
which  these  splits  are  to  be  worked  by  plaiting,  cross- 
plaiting,  intertwining,  or  weaving,  close  or  open^mashes 
or  openings,  so  as  to  clean  or  riddle  corn,  grain,  or  other 
things  requiring  to  be  sifted.  They  may  be  formed  or 
sifted  like  the  wood  or  wire  ones,  or  in  any  other  way 
that  may  answer  the  purposes  intended.  Harps,  riddles, 
and  sieves,  thus  made  of  whalebone,  will  be  free  from 
every  dangerous  and  pernicious  quality,  and  are  there- 
fore far  preferable  to  those  made  of  iron,  brass,  or  other 
metallic  substances,  the  oxyds  of  which  are  very  poison- 
ous, and  particles  thereof  may  fall  off,  be  mixed  and 
ground  along  with  the  ^rain,  which,  when  taken  into  th« 
stomacli,  produce^debility,  and  often  death. 

The  process  of  manufacturing  whalebone  into  girths  is 
as  follows :  when  the  whalebone  has  been  made  soft  and 
fiexible  by  the  means  befpre  described,  while  hot  it  b  to 
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be  immerseid  in  oil,  for  some  days,  wbea  it  will  be  more 
{diatit  at)d  strong  tbaa  it  fonnerly  was ;  after  which  it  » 
must  b^  cut  into  such  breadths  (while  warm  and  pliant) 
as  may  be  found  necessary  to  render  it  fit  for  breeching 
or  traces  for  horses  or  other  animals  thajt  draw  in  car- 
riage9.  Whalebone  prepared  in  this  manner  is  less  liable 
to  rot,  and  is  more  durable  than  leather.  ■  A  plaiting  or 
narrow  webbing  may  also  be  made  of  the  pliant  slips  to 
be  used  as  reins  or  strapf^  of  leatfier,  for  harnessing 
horses,  &c« 

The  process  of  manii&cturin^  whalebone  into  backs 
and  seats  of  chairs,  sofas,  gigs,  coaches,  and  other  car- 
riages .and  things,  consists  in  preparing  the  whalebone 
as  is  done  for  plaiting,  weighing  for  h»ts,  &c.  and  with 
the  splits  oi  whalebone  to  woric  a  webbing  according  to 
the  fency,  in  like  maf^n^r  as  has  been  formerly  done  with 
cane,  by  plaiting,  twisting,  intertwining,  warping,  wea- 
ving, and  tweeling,  by  which  various  figures  may  be 
thrown  upon  the  surface  of  the  same,  such  as  names, 
crests,  coats  of  arms,  &c.  and  which  may  be  varied  ac- 
cording to  the  experience  and  genius' of  the  workmen 
employed. 

The  process  of  manufacturing  whalebone  for  bottoms 
of  beds  consists  in  warping  and  weaving,  with  splits  or 
straps  of  whalebone,  either  in  separate  frames  or  in  the 
original  bed,  stock,  or  frame,  a  webUng  or  cloth  of 
whalebone,  which  may  be  varied  according  to  faticy, 
and  which,  it  is  imagined,  will  be  more  elastic^  more 
durable,  and  less  liable  to  harbour  vei:'min,  of  any  con-* 
tagions  matter,  than  the  materials  hitherto  used  t&t  that 
purpose. 

The  process  of  manufacturing  whalebone  into  reeds 
for  Weavers,  and  fit  for  weaving  linen,  cofcton,  silks,  op 
,  ,  woollen  / 
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woollen  cloth,  consists  in, preparing  the  wfaalebon&Trbilr 
in  a  pliant  state  to  that  size  which  will  suit  the  coarsest  or 
finest  reed,  when  they  are  rasped,  filed^r  and  polished^ 
»o  as  to  answer  for  fineness  or  coarseness  to  suit  sucb 
fabric  of  cloth  as  the  weaver  may  require.     The  frame 
of  the  reed  is  also  made  of  whalebone;  and  when  alK 
these  are  brought  to  their  proper  size,  tbey  are  thenr 
made,  formed,  or  fashioned,  as  is:  usually  performed  ii> 
making  weavers*  reeds  of  wooden  frames  and  Spanish 
reed  splits,  according  to  the  experience  and  genius  of  the^ 
workmen  employed.     The  frames  and  splits  of  reeds  thus 
made  of  whalebone  will  be  more  durable,  and  less  liable, 
to  rot  or  decay,  thau  those  hitherto  made  ol  wood,  wysK^ 
$teel,  or  other  materials. 
In  witness  wl^reof,  &c. 


Specification  of  the  Patent  granted  to  Samuel  William- 
son, of  Knutsford,  in  the  Coimtij  of  Chester ^   JVeater  ;. 
for  a  Discovery  of  a  certain  Ivipvorvement  in   weaa}in§^ 
Cotton y  Linen,  Silk,  Woollen ,  Worsted ,  and  Mohair,  aiid, 
each  of  them,  and  ever  if  two  or  more  of  thcni,  by  Looms^ 

'Dated  December  4,  180^. 
With  a  Plate, 

X  O  all  to  whom  these  presents  shall  come-,  &e. 
Now  Know  Y£,  that  in  pursuance  of,  and  in  compliance 
with,  the  said  recited  proviso,  I  the  said  Sam4iel  WiU 
'  liamson,  do  hereby  declare  that  the  nature  of  my  said 
invention,  and  the  manner  in^  which  the  same  is  to  be 
performed,  is  as  hereinafter  mentioned.  My  invention  of 
discovery  is  applicable  to  the  lathe  of  a  loom,  which  is 
constructed  for  weaving  two  pieces  of  cloth  (made  ol 
3  i?Qtt0JQ4^ 
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cotton,  Knen,  silk,  woollen,  worsted,  or  mohair,  or  any 
two  or  more  of  tbem)  at  the  saime  time,  and  consists  of 
the  newMnvented  machinery  which  I  use  for  impelling 
the  shuttles  from  the  shuttle-box,  in  the  middle  of  the 
lathe,  to  the  shuttle-boxes  at  each  end  of  the  lathe. 

The  drawing  made  in  these  presents  contains  the  out- 
lines of  a  com,mon  lathe,  jconstructed  for  the  weaving  of 
two  pieces  of  cloth  at  the  same  time. 

l)es€ription  of  the  particular  Parts  of  the  Drawing. 

• 

Qa,  Fig.  J,  (Plate  XVII.)  the  axis  upon  which  the 
lathe  moves.  P  P  P,  the  uprights  or  perpeildicidar  paris 
j&f  the  lathe  connecting  the  top  of  the  latfae  with  its  bot- 
tom. R  R  R,  the  bottom  of  the  lathe,.  S  S,  the  two 
reeds  contained  in  the  lathe.  TT,  tht  lathe-hood  oa 
that  part  of  the  lathe  which  holds  the  tipper  sides  of  tile 
jreed^  io  their  proper  position.  V  V^  the  tw^  abotlles^ 
one  in  the  middle  box,  and  the  other  in  the  dnd  boK  on 
^be  right-band  side  of  the  latl^.  D  C  F  A,  are  the  four 
pickers  used  for  picking  the  shuttle!  L WO,  are  tlie 
pficliing-rods,  upon  which  the  above  pickei^  respectivdy 
aoove,  viz.  the  picker  D  moves  upon  the  rod  L,  the 
pickers  C  an<i  F  move  upAri  the  rod  W^aodthapiokBr  A 
moves  upon  the  rod  O.  M  and  N  are  two  pickiog-^r.edf^ 
which  I  usualiy  make  of  iron,  bxit  which  may  be  made  of 
itny  other  metal  which  will  aiiswer  the  same  purpose,  and 
which  I  make  about  two  inches  (or  the  breadth  of  one 
picker)  shorter  than  the  pieking-ro4  W.  1  fijc  the  rods 
M  and  N  at  each  end  to  tlie  jatbe-hood,  as  shewn  in  the  * 
<]rawing,  leaving  the  rods  between  the  points  ^at  which 
they  are  fixed  at  such  a  distance  from  the  lathe-hood  as 
to  permit  the  runners  E^and  B  to  move  freely  thereon  : 
these  rods  may  also  be  fixed  to  an  additional  cross  bar, 
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or  any  substance  t6  hold  them  in  a  position  near  to  th(^ 
lathe-hood,  and  paralleJ,  or  nearly  parallel,  to  the  pick- 
ing-rod W.  E  and  JB  are  two  runners,  wliich  I  make  tb 
slide  on  the  two  rods'  M  and  N  respectively  ;  dtid  which 
I  usually  make  of  the  sanfie  materials  with  and  in  the  lik& 
form  to  the  tops  of  common  shuttle-pickers,  but  which 
may  be  made  of  other  materials,  and  in  other  form^, 
to  answer  the  same  purpose.  G  K  are  two  rods,  which  I 
"usually  make  of  wood,  about  three-eighth  parts  of  an  inch 
in  diameter,  but  which  may  be  made  of  other  materials, 
and  of  other  shapes,  to  answer  the  same  purpose.  I  use 
the  rod  G  for  the  purpose  of  connecting  the  runner  E 
with  the  top  of  tlfe  picker  F  ;  and  I  use  the  rod  K  for  the 
purpose  of  connecting  the  runner  B  with  the  side  of  the 
picker  C,  as  shewn  in  the  plan.  The  rods  G  K  may  be 
fastened  to  the  pickets  and  runners  either  with  strings  or 
wire,  or  in '  any  other  practicable  manner.  The  dotted 
lines  marked  U  U  represent  strings  used  to  connect  the 
picker  D  with  the  runner  E,  and  the  picker  A  with  the 
runner  B.  The  dotted  lined  X  X  represent  3trir>gs  used 
to  connect  the  runners  E  and  B  respectively  with  the 
handle  H,  which  the  weaver  holds  in  one  of  his  hands, 
and  with  which  be  is  enabled  to  pick  both  the  shuttles  at 
the  same  time. 

I  confinfe  my  invention  to  the  rods  M  and  N,  fixed,  or 
to  be  fixed,  as  before  stated,  and  the  runners  thereon, 
and  the  rods  G  and  Kj^,  connected  with  su€h  runners  at 
one  end  thereof  respectively,  and  with  the  pickers  C  and 
F  respectively,  at  the  other  ends  thereof  respectively,  as 
before  describied. 

In  witness  whereofjj  &c. 
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Bnihe  Subject  of  Weeding;  or  Imprcroemmts  to  he  effected 
in  Agnculture  by  the  Extirpation  of  JVeeds, 

Bj/  Mr,  William  Pitt,  of  Wolverhampton. 

(Concluded  from  Page  363.  J 

On  destroying  Weeds  on  Com  Lands. 

JL^R.  Anderson  observes,  that  **  there  is  only  one  mod^f 
of  extirpating  annual  weeds,  whose  seeds  are  indestructi- . 
ble  ;  that  is,  to  put  the  ground  into  such  a  state  as  to  in- 
duce thena  to  germinate,  and  then  to  d^troy  the  plants'' 
by  harrowing  up  or  ploughing  under.  This  is  strictly 
true,  but  I  do  not  exactly  agree  with  him  in  the  process ; 
the  ground  for  this  purpose  should  be  ploughed  before  win- 
ter^  but  not  farrowed,  it  being  better  to  lay  rough  through 
that  reason,  so  as  to  have  the  greatest  extent  of  surface 
possible  exposed  to  the  mellowing  of  frosts  ;  as  soon  as 
it  becomes  dry  in  March  ^  it  should  be  cross-pldughed  and 
harrowed  down  ;  many  of  the  seeds  and  roots  will  then 
vegetate,  which  should  in  due  time  be  ploughed  under 
and  harrowed  again,  and  this  process  repeated  as  often  as 
necessary  ;  this  is  the  true  use  of  summer  fallow,  which^ 
to  have  its  proper  effect,  should  always  be  attended  to 
early  in  the  season,  when  the  powers  of  vegetation  are 
greatest^  and  the  heat  of  the  sun  is  powerful. 

The  great  defect  in  the  management  of  sumnjer  fa]-' 
lows,  seems  to  be  the  neglect  of  working  them  early  in 
the  season,  by  which  omission  the  vigoi;ous  annual  seed* 
ling  weeds  are  not  brought  into  vegetation  in  due  time^ 
lifter  which  they  will  not  grow  till  the  spring  following, 
when  they  appear  in  such  abundance  amongst  the  wheat 
^s  sometimes  to  choke  the  crop  ;  this  is  the  reason  why 
the  poppy,  the  corn  crowfoot,  the  tare,  and  many  other 
annual  weeds,  make  such  havock  amongst  wheats  when 
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i>y  a  judicious  «afly  workinf  the  fallow,  the!y  migbt  Iia^ 
been  brougbt  to  exhaust  d^fijoo^elves  in  the  fallow  summer  r 
this  appears  very  clear  from  the  effect,,  for  if  no  wheat 
were  sown,  the  seed^  of  these  plants  would  often  fill  the 
ground  with  a  full  crop;  but  seeds  can  vegetate  but  once, 
consequently!  bad  this  vegetation  been  brought  en  in  the 
fallow,  and  the  plants  afterwards  been  ploughed  under  in 
due  time,  none  could  have,  appeared  iu  the  wheat  crop. 

The  turnip  culture  is  peculiarly  adapted  to  the  destruc- 
tion of  weeds,  as  for  this  crop  the  ground  must  of  ne- 
cessity be  in  early  preparation,  by  which  weeds  of  early 
growth  are  brought  into  vegetation  and  destroyed,  and 
those  which  remain  alive  in  the  £(oil  may  be  exterminated 
by  hoeing.  I  have  observed,  that  wet  weather  is  as  ne- 
cessary as  dry  to  give  a  summer  fallow  its  whole  eflfect  j 
for  without  a  soaEing  of  rain  after  the  land  is  pretty  well 
pulverized,  numbers  of  the  seeds  will  tiot  vegetate,  but 
remain  and  grow  amongst  the  crop ;  the  root-weeds  are 
therefore  to  be  destroyed  in  dry  weather,  and  the  seed- 
tings  after  rain  ;.  and  though  the  land  should  after  a  dry 
season  be  apparently  in  excellent  order  for  sowhig,  it  U 
better  to  wait  the  effect  of  rain,  and  even  give  time  for 
seedlings  to  vegetate  before  yoa  actually  sow  *  ftar  the 
crop.  *^ 

Some  years  ago,  in  a  dry  season,  I  remember  a  ten- 
acre  piece  prepared  for  turnips,  and  apparently  in  ex- 
cellent ordet  for  sowing ;  the  one  half  of  it  was  sown 
without  waiting  for  rain,  and  the  other  half  left ;  plenti- 
,  Jill  rain  soon  came,  and  on  the  sown  part  the  turnips  and 
chadlock  started  together,  and  tiie  crop  was  very  full  of 
the  latter,  which  required  great  trouble  to  clean  out  by 
hoeing  and  hand-weeding :  about  a  fortnight  after  the 
other  part  was  again  ploughed,  sfnd  then  sown  with  tur- 
nips ;  on  this  part  scarce  a  single  plant  of  cfaadbck  ap« 
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peared  ;  the  seed  having  vegetated  in  consequence  of  the 
rain,  was  destroyed  by  the  after-tillage. 

The  summer  of  V19S  was  very  dry,  and  free  from 
soaking  rain  in  this  neighbourhood  ;  in  that  summer  I  had 
a  wheat  fallow  of  nine  acres  manured  with  lime  ;  harvest 
being  finished,  and  it  appearing  in  excellent  order  for 
sowing  early  in  September,  it  was  sown  with  wheat  ac- 
cordingly ;  soon  after  plentiful  rain  came  on.  By  some 
accident  one  butt  of  land,  about  four  yards  wide,  the 
whole  length  of  the  piece,  was  left  unsown,  having  been 
harrowed  without  sowing :  the  wheat  appearing  jn  due 
time  elsewhere,  the  omission  was  discovered  ;  it  was  now 
sown  and  ploughed  in.  The  other  part  of  the  field 
abounded  with  chadlock ;  on  this  butt  there  was  scarcely 
9,  single  plant. 

The  early-sown  wheat  fallows  of  the  summer  of  1195 
were  very  generally  full  of  chadlock ;  whilst  the  later- 
i»»wn  wer«  not  at  all,  or  much  less,  infested  with  that 
plant :  the  reason  is  very  clear  from  what  has  been  said 
above. 

Hence  it  appears  that  the  destruction  of  root«weeds 
and  seedlings,  on  corn  land,  must  be  effected  upon  dif- 
ferent principles ;  the  former,  by  working  them  out  of 
the  soil  in  dry  weather  onfy,  the  latter  by  pulverizing 
the  soil,  60  as  to  induce  the  seed  to  germinate  after  rsi'my 
and  afterwards  ploughing  under  the  young  plants;  also, 
that  frequent  ploughings  and  barrowings  are  necessary, 
to  expose  all  the  seedlings  contained  in  t^be  soil  to  the 
powers  of  v«egetation. 

The  ploughings  and  faarro^^^i^s  of  fallow  ground 
tthould  not,  however,  immediately  succeed  each  other ; 
time  should  be  given  for  the  consolidation  of  the  soil, 
which,  after  well  harrowing,  will  undergo  a  slight  fer- 
mentation, and  settle,  as  it  werey  i»to  a  mas^,  after  which 
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it  will  turn  up  mellow,  .and  the  destruction  of  weeds  wjtf 
go  on  apace.  The  frequent  plougbings,.  that 'have  been 
recommended  by  some,  are  not  only  unnecessary  but  in^ 
jurious,  insomuch  that,  if  any  person  would  plough  your 
fallow  weekly  for  nothing,  I  believe  it  would  be  wrong 
to  accept  it.  I  have  always  observed  that  one  ploughing 
of  a  fallow  too  soon  succeeding  anotlier  has  i>o  other 
effect  than  that  of  rooting  about  the  clods,  and  preventa 
the  general  effect  of  consolidation  and  fermentation.  The 
suffering  of  weeds  to  spread  their  leaves  a  little  between 
the  several  ploughings  of  a  fallow  19  not  injurious ;  care, 
however,  must  be  taken  not  to  carry  this  idea  too  far, 
particularly  in  tho  case  of  squitch  griasses,  or  so  as  to 
suffer  any  of  the  quick-growing  weeds  to  ripen  their  seed, 
or  the  luxuriant  ones  to  become  tpo  targe  for  burying 
with  the  plough.. 

If  a  fallow  for  turnips  be  cross  plouglied  and  harrowed 
down  in  March,  it  will  generally  lie  very  well  to  the  be- 
ginning of  May  ;  and  in  general  no  fallow  will  want 
ploughing  oftener  than  once  in  six  weeks,  if  sufficient 
harrowings  be  given  between  the  ploughings  ;  the  parti- 
cular time  n^ost  proper  for  these  operations  must,  how- 
ever, be  determined  not  by  any  general  rule,  but  hy 
local  circumstances,  experience  and  observation. 

The  list  here  given  of  arable  weeds  may  perhaps  ap-» 
pear  long,  and  the  evils  attending  them,  as  well  as  the 
pains  and  labour  necessary  in  th^lr  extirpation,  may  ap- 
pear formidable  to  those  who  have  not  experienced  or 
considered  the  subje<;t :  there  is,  however,  no  exaggera- 
tion in  the  account,  and  in  the  case  of  unimproved  or  ill- 
managed  land  the  statement  here  made  will  apply  in  its 
whole  e2{:tent;  where  lands  are  already  improved,  and 
have  been  for  some  length  of  time  under  good  systematic 
wanagement,  the  business  is  in  p2^rt  poiforaied,  and  the 
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(fcVil  much  lessened  ;  in  such  land,  and  in  all  other,  every 
dotation  and  course  of  cropping  ought  to  render  the  land 
cleaner  aird  freer  from  weeds,  which  it  will  certainly  do 
in  a  judicious  system  with  due  attention  :  the  means  to 
be  used  are  generally,  !•  Coftiplete  and  well-managed 
fallows,  when  fallows  are  necessary  or  proper :  2.  Ma- 
nures free  from  the  seeds  or  quick  roots  of  weeds:  3.  A 
careful  choice  of  clean  seed :  4.  Short  tillages,  /.  e.  not 
taking  too  many  crops  in  rotation  :  5.  Attentive  weeding 
and  a  spirited  use  of  the  hoe,  in  which  view  the  drill- 
husbandry  doubtless  affords  siiperior  advantages  to  broad- 
cast, in  keeping  land  clean  from  weeds ;  but  land  must 
be  well  cleaned  before  the  drill -husbandry  is  appiicabk; : 
6-  A  plentiful  use  of  the  clean  seeds  of  the  best  grasses 
and  trefoils  at  the  end  of  the  tiUftge  :  T.  Weeding  the 
land  when  at  grass,  so  as  not  to  suffer  the  seeds  of  any 
injurious  plants  to  spread  themselves:  8.  Upon  again 
breaking  up  the  land,  to  pursue  such  a  system  of  cropping 
as  will  not  increase  or  encourage  weeds. 

Upon  these  subjects  much  might  be  said,  but  I  think  it 
unnecessary,  as  the  intelligent  farmer  will  easily  supply 
himself  with  every  precaution  necessary  from  his  own  ob- 
servations ;  I  shall,'  therefore,  only  slightly  touch  upon 
the  several  partiodars;  upon  fallows  some  observations 
are  made  above ;  respecting  fold-yard  manure,  it  should 
always  undergo  a  fermentation  before  laying  on  the  land, 
sufficient  to  prevent  the  future  vegetation  of  any  seeds 
that  may  be  contained  therein  ;  but  it  should  also  be 
kept  as  free  as  possible  from  the  seeds  of  weeds^  and  per- 
haps it  is  best  laid  on  grass  land,  applying  only  lime,  or 
other  manures, certain  on  being  clean,  to  fallows  ;  or  if 
dung  not  certainly  clean  from  seeds  be  laid  on  fallows,  it 
should  be  laid  on  early  enough  to  give  tin^e  to  the  seeds 
to  vegetate  and  spend  themselves  before  sowing  for  the 
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crop.  Every  one  knows  the  necessity  of  clean  seed  to 
producing  a  clean  crop,  but  sometimes  neglect  to  apply 
such  knowledge  ;  aud  indeed  cleaA  seed  is  not  always  to 
be  procured.  Short  tillages  are  universally  approved  in 
theory,  but'  sometimes  the  idea  of  present  advantage 
tempts  a  deviation  in  practice.  Weeding  of  crops  is  ge- 
nerally imperfectly  performed,  and  likely  to  continue  so 
in  many  places^  from  the  difficulty  of  procuring  hands 
enough  for  work  only  temporary ;  thistles  are  generally 
only  cut  ofF^  but  they  should  always  be  drawn  up  by 
tongs,  and  other  weeds  by  hand  :  the  hoe  has  yet  been 
only  of  general  use  in  turnips,  nor  is  it  likely  to  extend 
further,  unless  the  drill-husbandry  should  be  more  esta* 
blished,  nor  even  in  its  present  application  can  bands 
enough  be  always  procured  at  reasonable  rates.  In  the  lay- 
ing down  of  land  to  grass,  the  importance  of  clean  seed  is 
"well  understood,  yet  the  seeds  of  docks  are  often  sown 
with  clover,  and  those  oi  other  pernicious  plants  with  ray- 
grass:  in  the  weeding  of  grass  land,  docks  and  thistles 
are  often  mown,  or  only  cut  off,  but  they  should  always 
be  rooted  up ;  for  which  pufppse  docking  irons  are 
.formed  upon  a  construction  proper  enough  ;  they  are,  I 
suppose,  every  where  understood,  consisting  of  a  forked 
or  clef  ted  spike  of  iron,  jagged  within  the  cleft,  and 
fixed  10  the  end  of  a  wooden  lever ;  this  being  forced 
down  by  the  hand  or  foot,  so ,  as  to  inclose  the  root  of  a 
dock,  or  large  tbistle,  will  easily  bring  ii  up,  particularly 
after  rain ;  but  mowing  them  off,  being  done  with  more 
expedition,  is  often  practised,  and  they  are  sometimes 
left  undisturbed,  and  suffered  to  scatter  their  seeds  iyith« 
out  any  effort  being  made  to  prevent  it. 

Upon  breaking  up  a  turfj  it  is  understood  here,  that 
unless  a  wheat  fallow  or  a  turnip  crop  compose  a  part  of 
the  tillage^  the  land  will  be  injured  and  rendered  fouler, 

and 
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]knd  more  addicted  to  produce  weeds ;  this  notion  is,  I 
believe,  a  just  one,  though  often  deviated  from  in  prac- 
tice for  the  sake  of  present  profit,  and  under  the  idea  of 
cleaning  the  land  again  next  tillage  ;  it  is,  however,  well 
^certained,  that  land  well  cleaned  by  former  good  ma- 
nagement will  best  bear  this  deviation,  for  the  fewer 
weeds  it  contains  at  breaking  up,  the  less  will  be  the  in- 
crease of  weeds  during  the  tillage. 

There  is  another  cause  of  the  increase  and  propagation 
of  weeds,  which  may  be  termed  a  public  cause,  which  it 
is  not  in  the  power  of  any  individual  to  prevent :  which 
a  slovenly,  neglectful,  or  ill-disposed  individual  may  pro- 
mote and  increase,  and  which  can  only  be  prevented  by 
a  political  regulation,  and  for  which,  I  believe,  no  provi- 
sion has  yet  been  made  in  our  political  code :  this  is  the 
numfber  of  vigorous  and  luxuriant  weeds  which  are  suf- 
fered to  ripen  their  seeds  in  our  hedges,  pastures,  woods, 
and  other  lands,  and  whose  seeds  being  furnished  with 
feathers,  fly  over  the  whole  country,  and  propagate  them- 
selves far  and  near,  growing  wherever  they  alight  and 
settle,  and  producing  a  plentiful  crop ;  the  most  common 
»nd  pernicious  of  which  are  the  following : 

1.  Sowthistles  (Sonchiis^sjj  several  sorts. 

2.  8aw--worts  (Strratidds)^  sorts. 

3.  Thistles  ^CorrrfwttsV^ ,  sorts. 

4.  QoXxdoot  (Tussilugo  ftirfara). 

5.  Groundsels  (Senecyfs)^  sorts. 

6.  Knap  weeds  ( Centaur eds)^  sorts. 

As  the  seeding  and  scattering  the  seeds  of  these  plants 
IS  clearly  a  public  nuisance,  as  they  are  liable  to  be  car- 
ried to  a  great  distance  by  currents  of  air,  and  to  injure 
the  lands  of  all  persons  indiscriminately,  I  think  they 
ought  to  be  within  the  reach  of  our  political  regulations. 
It  is  very  jastly  observed  by  the  President  of  the  Board, 
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**  that  some  regolation  of  police  for  fining  those  who  bar- 

■ 

boiir  weeds,  the  seeds  of  which  might  be  blown  into  their 
neighbours'  ground,  has  no  injustice  in  the  principle." 
pr.  Withering  observes,  that  in  Denmark  there  is  a  law 
to  oblige  the  farmers  to  root  up  from  their  corn-fields  the 
corn  marigold  (Chrysanthemum  segttumj;  but  this  plant 
is  not  »o  publicly  injurious  as  those  above  specified,  the 
^eeds  havinp^  no  feather,  are  much  less  liable  to  be  blown 
elsewhere.     Jt  might,  perhaps,  be  worth  while  to  enquire 
thr  nature  of  this  jaw  in  Denmark >  though  probably  the 
despotism  of  the  laws  of  that  country  might  be  unsuitable 
to  our  freer  constitution  ;  the  following  regulation  is  what 
strikes  me  in  the  first  instance  as  practicable,  and  which 
may,  probably,  be  better  modelled  upon  farther  consi*' 
deration. 

Suppose  tlien  tlie  petty  constable  were  required,  by 
precept  from  the  high  constable,  to  give,  in  their  pre^* 
$entnients  to  the  quarter  sessions,  a  \ht  of  all  persons  who 
sufiered  the  above  plants  to  run  to  seeds  in  their  hedges 
or  lands,  such  prcbcntments  to  be  particularly  specified 
to  the  court ;  those  referring  to  the  coltsfoot  to  be  given 
in  at  the  lady-day  sessions;  and  those  referring  to  this- 
tles of  all  kinds,  sowthistles,  groundsel,  including  rag- 
wort and  other  Senecio's,  pnd  knapweeds,  to  be  given  in  at 
the  Midsummer  sessions  ;  an  order  of  court  might  be  made 
for  the  removal  of  such  nuisances  within  one  month,  and 
a  view  appointed  at  the  expiration  of  that  time  by  two  of 
the  neighbouring  justices,  who  should  be  empowered  to 
fine  the  pflTenders  not  complying  with  such  order,  ia  any 
sum  not  exceeding  five  pounds,  to  be  applied  to  the  re» 
lief  of  the  poor  of  the  parish  where  such  offeDce  existed. 
If*  r'>e  prr-'tPtit  laws  respecting  nuisances  do  not  give  suA- 
cii^.nt  power  for  the  above  to  the  magistrates,  I.tbiqji;  a 
sp  -cial  act  for  thcit  purpose  is  pot  benc^ath  the  notice  of 

our  kgi^iUture.    -  ,      .  , 

The 
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Tlie  ab'oVe-proposed  regulations,  generally  acfopted  and 
applied  in  practice,  it  is  presumed^  may  render  the  Bri-» 
tish  empire  as  free  from  noxiotis  weeds  as  those  of  China 
and  Japan  ;  particularly  if  united  with  the  .several  precau- 
tions before  proposed  for  preventing  or  exterminating 
these  intruders  :  and  it  is  hoped  this  public  notice  of  an 
eril  from  a  public  body  may  tend  to  draw  the  attention 
of  fanners  and  land  occupiers  more  decidedly  to  this  sub- 
ject, ias  it  is  much  more  desirable  to  excite  a  voluntary 
spirit  of  national  industry,  than  to  enforce  it  6y  coercive 
measures,  though  I  believe  in  the  instance  here  alluded  to 
little  coercion  would  be  necessary  j  as  the  extirpation  of 
the  weeds  here  specified  would  be  unanimously  agreed 
upon  whenever  the  subject  came  under  the  cognizance 
of  the  public  eye,  and  the  interference  of  the  pi. re, 
by  publicly  exposing  such  as  nesriected  their  duty  in  this 
particular^  might  probably  be  productive  of  a  good  efF(^ct« 

III.  Weeds  in  Grass  Land, 

As  it  is  not  exactly  agreed,  even  by  attentive  observers, 
,  what  may  be  deemed  useful  plants,  and  wiiat  injurious 
ones,  in  the  herbage  of  our  meadows  and  pastures,  the 
Writer  hereof  has  first  given  a  list  of  what  he  believes 
noxious  plants  in  grass  land  ;  and  has  afterwards  added  a 
list  of  what  he  calls  neutral  plants,  with  a  few  observa- 
tions  on  them,  in  hopes  of  inducing  a  fuller  investigation 
of  this  subject ;  in  which  it  may  perhaps  be  found,  that 
some  of  this  last  class  are  useful  herbage,  and  others  nox^ 
ious,  though  their  particular  qnalities  are  not  yet  fully 
discovered.  The  plants  fiere  particularized  are  sncli  as 
the  writer  has  observed  himself,  or  the  authorities  are 

given.  , 

1.  Cotton  grass,  bares- tail,  moss  crops;  (Eriophorum 
vaginaium aiid polystachtonj ^  growing  in  bogs  or  meadows; 

I  i  i  2  poor 
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poor  people  stuff  their  pillows  with  the  down,  and  male 
wicks  of  candles  with  it.  This  plant  is  a  certain  token 
that  drainage  has  been  neglected. 

2.  Hog  weed,  low  parsnip  (Heracleum  angustifoUmnJ p 
often  found  in  meadows,  but  too  coarse  and  weed-like  to 
be  suflfered  to  abound  on  well-managed  land,  though  I 
believe  cattle  will  eat  it  either  green  or  in  hay  :  may  pro* 
bably  be  weakened  or  destroyed  by  annually  cutting  up. 

3.  Wild  ciceh',  cow  weed  ( Cha^rophyllum  sylvestrej^ 
common  in  orchards,  hedges,  meadows,  and  pastures: 
cattle  are  fond  of  it  in  the  spring,  but  I  think  it  too 
coarse  to  be  encouraged  amongst  grass.  This  plant  and 
the  last  may  probably  be  worthy  of  trial  in  cultivation  by 
themselves,  being  of  luxuriant  growth,  would  yield  a 
large  produce,  but  their  value  has  not  yet  been  fully  as- 
certained. 

4.  Ramson  (Jllium  ursinumj ,  in  some  meadows,  but 
commonly  in  hedges ;  other  plants  will  not  flourish  near 
it ;  cows  eat  it,  but  it  gives  their  milk  and  its  produce  a 
garlic  flavour,  and  should  therefore  be  weeded  out. 

5.  Hushes  of  sorts  (Juncuis)^  often  found  in  meadows 
and  pastures,  and  are  a  sure  indication  that  the  land 
w^nts  draining ;  which,  when  eflected,  they  always  give 
way  to  better  herbage,  though  their  extirpation  after 
draining  will  be  accelerated  by  top-dressings  of  allies. 

6.  Docks  fRuntex  crispusy  aaitusy  obtmifolius,  iCc.J 
should  be  rooted  up  after  rain  from  meadows  and  pas« 
ture  land,  being  refusefl  by  cattle,  and  eaten  only  by 
fallow-deer,  who  prevent  their  flourishing  in  parks. 

7.  Bistort  {Polygonum  bistortaj^  in  some  places  occu« 
pying  large  pfitches  in  meadows,  to  the  injury  of  better 
herbage ;  it  is  a  perennial  plant,  but  might  doubtless  be 
weakened  by  repeatedly  rooting  up  ;  the  root  is  one  of 
the  strongest  vegetable  astringents.    Withering. 

8.  Wild 
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A*  Wild  campion  (Lychvis  dioicajj  often  found  )abund^ 
btitly  in  arable  pastures,  where  care  should  be  taken  to 
exterminate  them,  by  well  fallowing  the  land :  there  are 
two  sorts,  with  white  and  red  flowers. 
'  9.  Goose  tansy,  silver  weed,  or  feathered  cinquefoil 
(PdentUla  anserinajj  common  in  many  arable  pastures, 
but  generally  untouched  by  cattle ;  should  therefore  be 
destroyed  in  the  tillage,  and  by  keeping  the  land  free  of 
stagnant  water. 

10.  Pilewort  (Pkaria  vemaj.  Withering.  (Hatiun* 
cuius  ficaria.J  Flora  Suslica.  Flowers  very  early  in  the 
spring,  and  abounds  in  shady  or  moist  ground  ;  it  occu* 
pies  much  room  in  some  meadows,  and  chokes  other 
plants  which  grow  near  it,  and  not  being  eaten  by 
cattle,  should  certainly  be  extirpated ;  nothing  di$cou«. . 
rages  its  increase  more  than  coal  or  wood  ashes.  Flora 
Sustua. 

11.  Louse  wort,  red-rattle  (Pedicidaris  sj/lvaticaj^  in 
n^oist  meadows  and  paistures,  and,  I  believe,  rarely  found 
but  where  the  land  is  in  wanjfc  of  draining ;  said  to  be  very 
disagreeable  to  cattle,  and  injurious  to  sheep ;  but  j  be- 
lieve the  injury  is  principally  occasioned  by  the  un whole* 
some  nature  of  the  land  on  which  it  grows :  may  be  de« 
IBtroyed  by  draining  and  top-dressing. 

12.  Dyer's  broom  (Genista  tincioriaj:  I  have  seen  it 
very  abi^ndant  in  some  pastures,  on  strong  or  moist  land, 
whence  it  ought  to  be  grubbed  up. 

13.  Rest  harrow,  cammock  (Ononis  spinosa  and  arven^ 
wisjf  often  found  in  pastures,  where  it  is  eaten  by  cattle^ 
particularly  the  younger  shoots :  but  it  is  too  coarse  and 
rubbishy  to  be  suffered  to  increase,  and  should  therefore 
be  rootftd  out,  or  grubbed  up. 

14.  Common  or  way  thistle  fSerratula  arifensisj^  should 
be  cut  off'  within  the  ground,  or  rooted  up. 

15.  Rougby 


430  On  the  Extirpation  of  Weedi. 

15.  Rough,  or  large  thistles,  boar  thistles  (CardmJs)^ 
are  generally  mown,  or  otherwise  cut  off,  but  are  much 
better  rooted  up."   . 

16.  Cudweed,  cbafeweed  fGnaphalium  germanicumjf 
not  uncommon  in  arable  pastures.  I  have  seen  it  abund«> 
ant  in  an  upland  pasture  after  barley,  where  the  clover 
has  failed  of  success  ;  cattle  refuse  it,  but  it  is  said  to  be 
successful  in  the  bloody  flux  of  cattle,  and  of  the  human 
species  ;  it  seldom  appears  much  in  a  crop,  dr  when  the 
artificial  grasses  well  succeed. 

17.  Ox-eye,  white  marigold  (Chrysainihernum  leucan^ 
ihemumjjf  common  in  some  pastures,  and  not  grateful  to 
cattle ;  but  seldom  abounding  so  as  to  be  much  injurious, 
and  easily  drawn  out  by  hand. 

18.  Bkck  knapweed  fCentaurea  nigra) ^  very  common 
and  abundant  in  some  moist  meadows  and  pastur,esy 
where  it  is  a  bad  weed,  being  a. harsh  stubborn  plant,  sel- 
dom touched  by  cattle  either  green  or  dry,  and  not  extir«. 
pated  without  much  difficulty ;  it  is  a  perennial  plants 
and  increases  much  by  the  root  (Flora  ItusticaJ.  It 
might,  however,  very  probably  be  much  weakened,  and 
by  degrees  extirpated,  by  drawing  up  after  rain.  **  Gold- 
finches are  fond  of  the  seeds/*    Withering. 

19.  Sedge  grasses,  various  sorts  fCarex*s)^  provinci- 
ally  hard  grass,  iron  grass,  carnation  grass,,  most  com-* 
mon  in  old  sour  moist  land,  undrained  and  unimproved, 
where  in  some  places  it  occupies  the  whole  surface^ 
fxtremely  hardy,  and  flourishing  where  scarcely  any 
ibing  else  will  grow  ;  seems  produced  by  Nature  from 
this  principle  in  her  economy,  that  a  bad  plant  is  better 
than  none,  for  this  plant  is  not  eaten  by  cattle  who  can 
gpt  any  thing  better ;  yet,  upon  draining  and  top-dress- 
ing the  land,  it  will  generally  give  way  to  a  finer  and 
more  valuable  herbage. 

20.  Nettle 
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iO.  Nettle  (Urtica  iwicaj:  sometimes  growing  in  tufts 
oil  pasture  land,  where  it  should  be  rooted  up,  as  it  will 
prevefit  the  growth  of  better  herbage ;  asses  are  said  to 
be  fond  of  it,  and  cows  eat  it  in  hay, 

21  •  Mosses  (Muscijf  various  sorts :  sometimes  spread- 
ing on  pasture-land,  and  I  believe  indicating  that  the 
herbage  is  starving  and  torpid,  and  wants  a  stimulus  to 
quicken  its  growth :  top-dressing  should  be  used,  and' 
draining,  if  necessary;  and  if  the  land  be  arable^  apul« 
verization  by  tillage  with  liming,  and  the  seeds  of  fresh 
lierbage,  after  a  crop  or  two,  may  be  applied. 

The  above  I  consider  as  plants  to  be  extirpated  from 
meadow  and  pasture  land  ;  besides  which,  there  are  many 
others  of  less  import,  wh^se  characters  are  doubtful,  or 
uses  not  ascertained,  and  to  which  little  attention  is  com- 
monly paid  but  what  they  command  from  the  beauty  and 
variety  of  their  flowers  ;  the  most  common  of  which,  that 
have  come  under  the  observation  of  the  writer  hereof,  are 
as  follows: 

1.  Speedwell  (Veronica^sJ^  two  or  three  sorts;  little 
attention  is  paid  to  them  by  farmers ;  they  are  common 
in  pastures,  and  I  believe  eaten  by  cattle. 

2.  Valerian  (Vakriana  officmalisj^  common  in  moiat 
land. 

3.  Spurwort  (Sherardia  arvensisj^  in  arable  pastures 
after  tillage. 

4c  Ladies  mzxi\\e  (Akhemilla  vulgaris.) ^  not  uncofn. 
mon  in  meadows. 

5.  Primrose,  cowslip^  &c.  fprmttla^sjycouaidere^  as 
of  no  consequence  to  the  hay  or  herbage. 

6.  Centory  (Chirmia  ceniquvjemn} ^  extremely  bit;ter ; 
a  diminutive  plaat  with  a  pale  red  flower^  co^nmon  in 
pastures. 

7.  Pignut 
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7.  Pignut  fBunium  flejm>su}t^)j  common  in  old  pa^ 
turesy  but  not  supposed  of  any  consequence* 

8.  Purging  flax  (Lijitm  eathartkumj ,  comnKXi  in  pas-^ 
tures,  but  littfe  attended  to. 

9*  Harebell,  English  byaciath  (Hyacinifms  ncn  scrips 
tusj^  very  abqndant  in  some  meadows,  which  I  b^U^ve- 
are  not  supposed  better  or  worse  on  that  account. 

10.  DaSbdill  (Narcissus  pseudo  Narcissus  J,  very  nu- 
merous in  some  meadowS|  particularly  ne^r  villages  or 
houses,  and  much  admired  for  beauty  i^nd  ^avly  appoar-- 
auce,  but  not  otherwise  attended  to. 

IJ.  .FritiHary  (F,riiillaiyi,pielea§ris)i  this  very  cnriQus 
and  ra!re  flower  ador^is,  ip  great'profusion,some  meadows 
in  the  parish  of  Wheateria^ton/ Staffordshire.  (Rev.  Mn 
iDic^Kenson.)  ...  * 

ISf.  Meadow  sorrel  Y-'ifw^dr  dcetosa)^  common  in  mea* 
doWs,  and,  I  oelieve^  no^'at  all  injuriousi  but  probably 
good  herbage. 

IS*  Whitb  saxifragiB  (Saxifraga  gramlatajy  in  mea* 
dows  in  the  moor  lands  of  Staflbrdshire. 
'  14.  Cuckoo  flower  )f Lychnis  Jlos/cuculijy  common  in 
jneadoXvs,  but  not  kttended  to, 

15.  Meadowsweet  (Spircea  ulmariajj  coarse,  but  not 
dti^esteetned  by  some  ;  cows  and  horses  are  said  to  refuse 
it,  but  probably  eat  it  in  hay  \  the  farina  or  dust  of  the 
iipe  blossoms  is  said  to  be  an  excetleht  styptic. 

16.  Cinquefoils  ( Potent ilUts  lema  and  reptansjy  conw 
iiH>ri  in  pasture,  and,  I  believe,  eaten  by  cattle,  but  cff  lit- 
tie  account  as  a  pasture  plant. 

Wi  Tormentill  (Torm&ntilla  rkptansJ^^'^imWds  to  the 
last ;  growing  in  cold  nidist  meadows. ' 

id.'  I>\^rf  'sun  Aowcnr  fCistus  hdianthemufnj  ^  found 
iir  mo^intainbns  pastutosr/  df  much'  the  same  yaiue  widi 
the  two  last. 

19.  Wood 
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19.  Wood  or  meadow  anemone  (Anemoiufiemorosd); 
Cdmmonin  meadows^  but  •  disregarded  by  farnAers  ;  the 
v^hole  plant  is  acrid :  wben  sheep  that  are  unaccustomed 
to  ii  eat  it,  it  briiigs  on  ji  blcJ^y  fltrx.    Withering. 

20.  Meadmv  rioe  (ThaUdtriM  JlaviMJi  abounds  in 
patches  in  a  nt^adow  on  itiy  farm,  where  it  is  mowh  with 
the  grass  for  tiay,  without  any  attention  being  paid  to  it^ 
and  without  ^ny  known  effect. 

.21.  Crowfoots,  butter  flower,  butter  ciip,  gold  cup 
(Bunmcuhis  bulbomsy  repenSy  and  acrisj ,  conttnon  in  Inea- 
ddWs  and  pastured  in  every  part  of  the  island  tfiat  t  ani 
acqeaifited  with,  so  inuch  so  as  to  give  a  ydlbw  tinge  to 
the  whole  surface  in  thd  nioirth  of  June ;  rery  dbnndant 
ill  the  hay  grounds  near  London^  and  indeed  every  wber^ 
else  t  these  plants  afe  so  prevalent  in  bur  meadows  and 
pastafds,  and  their  gobd  qualities  have  been  so  often 
questibiied,    that  it  seem*  higlily    proper  dieii*  effects 
should  he  precisely  ascertamed.    li  is  sard  in  Wxthfering*s 
Botany,  of  the  iisrfftaw^*,  **  cows  arid  horses  have  a  great 
aversion  to  it ;  and  of  ^he  acnSy  ^*  cows  and  horses  leav^i 
this  plini  untouched,  ftiotrgh  their  pastard  h6  never  so 
bane  ;  it  is  very  acrid j  and  easily  blister:)  thfe  skin.'*    The 
ftofxi  Itustka  hhs^iv^h  ver^  elfegant  figures  of'th^se  three 
plants,  with  remarks  ori  the  butbostiSy  that  *'  it  inflames 
and  bUst^rs  tbe^  skin  ^  and  beggars  are  said  to  use  it  for 
that  puVposc,  to  excite  compassion  by  artificial  sores  ; 
,  abd  on  the  tfmi,  that  "  if  cattle  chance  to  eat  it,  theh* 
moutte  btfconft^e  «offe  and  blistered  :'*  tlieJ  three  spe^cies  are 
all  occasionally  found  wHd 5  with  doubJe  flowers  ;  in  this 
state  we  frequently  see  the  first  and  third  cultivated  in 
bur  floA^eir  gardens,  esp^cialty  th<i  third  ;  but  we  should 
derive  more  satisfaction  from  informing  the  farmer  bow 
he  rtiigtt  effectually  mot  them  out  of  his  pastures  th-^n 
bow  he  i?.ight  cultivate  them  successfully  in  his  g^^rden, 
*    VrtL.  XL— Second  Sekij-s.  K.k  k  for 
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for  they  propagate  thcmselTes  with  great  facilfty»  aftid 
occupy  considerable  space  in  good  ineadow3«  Flora 
Jtustica. 

Notwithstanding  these  audiorities,  I  am  inclined  tm 
think  more  favourably  of  these  plants,  I  have  never 
known  a  practical  farmer  name  them  as  in  the  least  de« 
gree  injurions;  and  it  is  very  certain  of  the  Ranunculus 
repens^  that  cattle  eat  the  foliage  greedily  with  other 
herbage ;  and  if  they  refuse  the  other  species  in  bare 
pastures,  it  is  probably  because  they  have  been  deprived 
of  most  of  their  fojiage  with  the  adjoining  herbage^  and 
the  remaining  part  of  the  plant  is  too  acrid  to  be  eaten 
alone ;  and  indeed  cattle  refuse  the  flowering  stems  even 
pf  grasses,  when  deprived  of  their  leaves :  these  plants 
may  therefore  be  considered  as  seasoners  and  correctors^ 
and  adapted  to  uses  in  the  animal  econcMny,  similar  to- 
that  of  salty  mustard,  pepper,  and  vinegar  at  our  tables, 
to  correct  the  flatulent  or  putrid  qualities  of  the  more  pa« 
latable  and  luxuriant  dishes  on  the  great  table  of  nature ; 
and  though  not  eaten  al^ne,  are  an  ^;reeaUe  aud  useful 
stimulant  with  other  more  simple  food.  If  these  plantar 
iiate  any  injurious  qualities  they  have  hitherto  escaped 
the  notice  of  farmers,  all  of  whom  cannot  reasonably  be 
supposed  devoid  of  due  attention. 

22*  Meadow  bout  (CaUhapdustrisJ.  This  plant,  though 
I  believe  useless  to  cattle,  and  occupying  a  good  deal  of 
room  in  some  meadows,  is  of  welcome  appearance^  its 
early  showy  flowers  announcing  the  approaching  spring  i 
it  declines  time  enough  to  give  room  for  the  growth  of 
the  later  luxuriant  grasses. 

2).  Bugle  (Ajuga  reptansj;  common  in  somQ  places 
on  moist  land. 

24*  Wild  mint  (Mentha  arveftsisj;  in  moist  pastures ; 
it  prevents  the  coagulation  of  milky  and  when  enws  have 

eateR 
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eaten  it,  as  they  will  do  larcrely  at  the  end  of  summer 
when  the  pastwes  are  bare,  their  milk  can  hardly  be 
made  to  yield  cheese ;  a  circumstance  which  sometimes 
puzzles  the  dairy-maids.  This  plant  may  be  weakened 
by  effectually  draining  the  land. 

25.  Self-heal  (Prunella  vulgaris);  common  in  pastures; 
cows  and  sheep  eat  it,  horses  refuse  it.  Withering.  It 
is  little  attended  to. 

26.  Eyebright  (Euphrasia  officinalis  and  odontites)  ; 
common  in'  pastures,  and  I  think  generally  refused  by 
cattle. 

27.  Lady's  smock  (Cardamine  pratensis).  The  leaves 
probably  wholesome  food  green,  and  good  in  hay. 

28.  Crane's-bill  (Gei^aniuTHs),  several  sorts ;  very 
common  in  upland  pastures ;  but  little  known  or  re« 
garded. 

29.  Milkwort   (Polygala  vulgaris).     I  have  found  it* 
often  on  uncultivated  land,  but  have  not  seen  it  in  mea- 
dows or  improved  pastures :  cows,  goats,  and  sheep  eat 
it.    Witherhig. 

30.  Goat's-bearid  (Tragopogon  pratense);  often  to  be 
found  in  meadows  and  pastures. 

31«  Dandelion  (Leantodon  taraxacum);  very  cdmmon^ 
considerably  diuretic ;  has  probably  a  good  effect  on 
cattle  from  that  quality  at  first  going  to  grass ;  this  and 
the  last  have  similar  qualities^  and  are  good  in  hay  with^ 
grasses. 

32.  Daisy  (Bellis  perennis);  growing  almost  every 
where ;  no  attention  is  paid  to  it,  but  what  it  claims  from 
the  beauty  of  its  flowers. 

33.  Yarrow  (Achillea  millefolium)  and  sneezewort 
f  Achillea  ptarmica),  both  common  and  indifferent  to  cat- 
tle ;  the  former  is  recommended  for  cultivation  on  poor 
land^  by  Anderson. 

K  k  k  a  34,  Orchis's^ 


436  On  (he  Extirpation  of  Weeds. 

34.  Orchis's^  several  sorts,  common  iti  meadows^  having 
generally  broad^  entire,  spotted  leaves^  and  beautiful 
pale-coloured,  or  purple  flowers  in  spikes^  flowering 
through  the  early  part  of  the  summer ;  no  attention  is 
paid  to  them,  as  either  useful  or  injurious,  though  I  be-r 
lieve  they  are  generally*  untouched  by  fpost^  or  all  sorts 
of  cattle. 

Many  of  these  plants  deserve  farther  examination  re- 
spec:ting  their' utility  for  cattle.,  or  tJ*e  contrary  ;  green  or 
in  hay,  as  being  hardy  natives,  their  increase  may  be  en- 
couraged ;  or  if  injurious,  means  should  be  used  taw^ird^i 
thei^  extirpation,  or  at  legist  to  weakea  them,  e^ad  leducq 
their  numbers^ 

IV.  TVeeds  in  Waste  Landsi 

The  weeds  growing  in  waste  landj  considered  as.  par- 
ticularly injuriotKi  to  such  land;  are  not  very  nnnierous ; 
for  though  many  speciqs  of  plant^,  useless  for  the  food  of 
domestic  animals,  grow  ther^,  yet,  as  there  is  no  chance 
of  introducing  any  thing  better  till  such  lands  are  appro-* 
printed  ^nc)  improved  by  cultivation,  they  c£|.n  hardly  be 
considered  as  noxious,  so  long  arS  nothing  better  ^an  be 
introduced  in  tljeir  sti*ad. 

7\s  w^ste  lancjs  in  their  present  state  are  useful  only  as 

sl)eep-wal!i,  pr  for  producing  fuel,  the  improvement  of 

t)jem  for  sliejep-wiilk  is  an   object  deserving  attention, 

particularly  as  such  improvement  would  render  them  of 

greatesr  value  in   case  of  inqlosure,    and   would  much 

'  .  '     ' 

sho>t)eii  tiie  biisii^ess  of  bringing  tljiem  into  cultivation. 

The  weeds  that  encumber  waste  Jands,    and  reduce 

tj)eir  vaU>;  as; sheep-walk,  are  of  two  kinds  ;  the  con^mon 

upland  rubbish,  and  tjie  bog  weeds ;  the  former  smothers 

ijie  land,  so  a?  tfj  prevent  the  g»pwth  of  better  herbage, 

f^iul  the  latter  are  generally  injurious  tq  a^nimiils  that  feed 

on 
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4^D  them>  either  from  their  6wn  nature,  or  because  the 
land  on  which  they  grow  is  uncomfortable  for,  and  un« 
wholesome  to^  the  health  of  animals,  especially  to  sheep* 

The  upland  rubbish  is  principally,  1 .  Heath  (Ericds) 
of  sorts.  3.  Furze  or  gorse  (Ulex  europauij.  3.  Petty 
whin,  or  hen  gorse  (Genista  anglica).  4.  Broom  (Spar-' 
Hum  scopariumJ%  but  more  comiponly  foiind  in  neglected 
dry  arable  land  ;  these,  where  the  land  is  of  tolerable 
staple,  should  be  burnt  off,  or  grubbed  up  early  In  the 
spring  y  and  if  the  land  was  afterwards  sown  i^iih  bay 
seeds  in  n^pist  weather,  it  might  much  mend  the  herbage ; 
ajso,  5.  Fe^n  (Pteris  aquiUmJ  ^  %ho\x\A  be  mown  and  car«» 
ried  off  in  summer,  the  yaJtt#  of  it  as  litter  being  wel} 
wprth  the  labour.^ 

The  bog  w^eds,  or  those  occasioned  by  stagnant  wa* 
water,  are  prinpipally,  1.  Cotton  grass  (Erioplummi 
polystachiqn  and  vaginatumj^  2.  Matt  grass  (Nardus 
Stricta).  -St  Rushes  (Jw^eus^sJ^  several  sorts.  4.  Red 
riattl^  or  lous^  wort  fPedicuIaris  syhaticaj.  5.  Mar^  St, 
Peter's  wort  (Hypericum  ehdesj,  6.  Kingspear  Nor* 
theciu,m  vssifragum):  these  two  last  are  vS  Iktle  conste- 
quence  in  themselves,  but  indicate  boggy  land ;  in  their 
company  is  often  found,  1.  Purple^flowered  tnoney-wort 
(Anagallis  tertclla).  8.  Sedge  grasses  (Care;jfs)^  several 
ftprts ;  the$e  plants  would  give  way  to  better  herbs^e 
upQn  draining  their  native  bogs,'  which  ought  to  be  don» 
by  a  rate,  levied  upon  the  inhabitants  of  the  neighbour^ 
hood  having  right  of  common.  / 

If  the  country  be  not  yet  ripe  for  inclosing  all  the  com- 
mons and  waste  lands,  the  improvement  of  their  staple 
by  mej^qres  of  this  kind,  by  destroying  weeds  and  in- 
troducing better  herbage ;  by  draining  the  bogs,  and  de^ 
^trQyipg  the  aquatic  weeds  growing  therein,  would  mend 
tb^r  present  state,  smd  imprgve  their  value  to  the  pub^ 

Uc^. 
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Ire  ;  would  render  them' capable  of  maintaining  a  greater 
miinbcr-of-  slieep,  and  preserve  such  stock  in  better 
health 9  as  well  as  render  the  land  more  susceptible  of  a 

1 

rcipid  and  easy  improvement  by  cultivation,  whenever 
the  time   shall  arrive  for  therr  inclosure,  and  for  such ' 
improvements. 

V.  Weeds  in  Hedges. 

AI)  kinds  of  weeds  are  injurious  te  young  hedges, 
ivhicli  require  to  be  well  cleaned  from  them  for  three 
years  after  planting,  otherwise  the  young  quick  would 
be  choked  and  destroyed ;  and  there  are  some  kinds  of 
plants  which  "very  much  injure  old  full  grown  fences. 
Many  kinds  of  weeds  growing  in  hedges  are  a  great  noi« 
sance  if  the  seeds  are  suffered  to  ripen,  because  such 
aeeds  are  liable  to  be  carried  into  qultivated  land  by  the 
wind ;  there  are  also  some  kinds  of  hedge  w^ds  which 
bear  the  character  of  being  injurious  to  stock  ;  these,  if 
the  observation  be  well  founded,  should  be  cleared  firom 
tlie  hedges  that  such  stock  frequent ;  and,  lastly,  impro- 
per species  of  the  vegetable  kingdom,  composing  or 
growing  in  hedges,  may  be  termed  hedge  weeds,  because 
they  prevent  the  main  object  of  such  hedges,  that  of  di-s 
viding  and  fencing  out  the  land. 

1.  The  catch  weed,  or  cleavers  (Galium  aparifiej,  has 
a  tendeney  to  choke  young  hedges,  by  means  of  its  nu- 
merous preeplng  rough  branches ;  it  should,  therefore,  be 
cleaned  out  in  due  time. 

2.  The  great  bindweed  (Convolvulus  sepiumjf  is,  I 
think,,  injurious  to  some  hedges,  by  twining  round  the 
growing  quick  ;  the  roots  of  this  plant  must  be  well  worth 
gathering  for  medical  uses,  the  inspissated  juice  of  them 
composing  scammony^  a  powerful  drastic  purge.  Dr. 
Withering  observes^  ^*  Can  it  then  be  worth  while  to  hn* 

port 
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f6tt  jcanuhony  from  Aleppo,  at  a  considerable  annual 
exp^nse^  when  a  medicine,  with  the  very  same  proper* 
^es,  grows  spontaneously  in  our  hedges  ?  though  an  acrid 
purgative  to  the  human  race,  it  is  oaten  by  bogs  in  larger 
quantities^  without  any  d^trimenl^**  , 

3.  The  great  wild  climber  (Qematis  vitalhaj^  common 
ia  hedges  In  the  chalk  countries,  called  there  provincially 
old  man's  beard,  from. the  boary  appearance  of  the  plant 
after  flowering,  the  seeds  being  furnished  with  numerous 
grey  hoary  tiuls.  This  plant  is  very  injurious  to  fences^* 
for  the  leafstalks  twine  about  any  thing  they  can  lay  hotd 
of,  and  thus  support  the  plant,  which  is  large,  luxuriant, 
and  heavy,  without  any  strength  to  support  itself,  and 
by  its  weight  hauling  down  and  deforming  the  fences* 
^^  The  fine  hairs  which  give  the  cottony  appearance  are,. 
I  apprehend,  too  short  to  be  employed  in  manufacture,' 
though  it  is  probable  tb0y  may  be  used  to  advantage  foe 
the  stuffing  of  chairs/'    Withering. 

The  hop  (Ilumidus  lupulusj^'.  the  ladies  <3eal,  or  black- 
bryony  (Tanvus  oomnmnUj ,  anchtbe  wild  vine  or  bryony 
(Bryonia  dioicaj,  are  all  common  in  hedges,  where  I 
ibink  them  somewhat  injurious  to  the  fences. 

Sow .  thistles,  the  large  rough  thistles,  .  knapj/veeds, 
and  ragwort,  as  named  before,  are  a  great  nuisance, 
if  their  seeds  be  suffered  to  ripen  in  hedges :  in  addition 
to  which. may  be  added  the  following,  whose  seeds  are 
also  furnished  with  feathers,  and  capable  of  flying  to  a 
great  distance,  and  which  are  also  often  to  be  found  in 
hedges: 

Yellow  deviPs  bit  (Leontodon  atumnalej. 

Wild  lettuce  (Lactuca  virosa). 

Yellow  hawk  weed  (Hicracium  murorumj. 

Bushy  hawkweed  (Hieraciuin  umbellatumj. 

Smooth  bawksbeard  (Cr^pis  tectorumj, 

it  Burdock 
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Burdock  (Arctium  lappa  J  ^  a  well^knowti  (flant,  whieff 
should  not  be  suffered  to>  perfect  its  «e6d  in  hedges*,  being 
tery  luxuriant  of  growth.  ^<  Before  the  floinrers  appear^ 
the  stems,  stripped  of  their  rind,  may  b^  boiled  and  eai 
like  asparagus ;  and  when  rawy  they  are  good  with  oil 
aad  Tinegak*.'*    Witheringi 

These,  and  other  plaxits  of  a  aimilar  nature,  as  well  aa 
all  Itjixofiant  weeds,  and  shoots  of  brambles,  aiid  what^ 
ever  else  grows  beyond  the  bounds  of  the  fence,  ought  to 
be  broslMd  out  of  hedges  about  Midsummer,  as  is  very 
often  done  in  Staifordsbire  for  the  sake  of  their  asfaes^ 
which  are  worth  ail  the  labour* 

Th^  dog's  mercury  fMercurialis  pennni9jy  in  said  to 
be  noxious  to  sheep ;  k  is  ?ery  common  and  abundant  id 
some  hedges,  and  appears  tery  early'  in  the  spring,  wheti 
sheep-food  is  very  scaree ;  on  which  account  k  is  still 
more  dangerous,  if  it  be  so  at  all. 

Most  kinds  of  smooth  wood  make  but  an  inferior  feneei 
and  therefore,  upon  pUshing  down  a  hedge>  they  are  to 
be  rejected  and  cut  out  j  wherever  there  is  enough  ctf  the 
hawthorn,,  crab  or  blackthorn^  to  supply  their  place ;  but 
the  hawthorn  is  much  to  be  preferred :  the  blaekthom 
(Prunus  spinosaj  makes  a  good  impervious  fence,  but  is 
apt  to  grow  out  of  bounds,  irom  its  roots  spreading  and 
sending. put  shoots ;  the  slfrubs  of  the  rose  kind  fSost^s)^ 
are  objectionable  on  the  same  account,  as  Well  as  because 
their  branches  grow  irregular  also ;  and  the  bramble  is 
still  more  objectionable  on  these  accounts :  even  the  faazle 
(Corylus  avellana)^  may  be  termed  a  hedge  weerfin  some 
populous  neighbourhoods,  because  it  tempts  trespassers 
to  break  the  fences  in  seeking  for  the  nuts.  Timber  trees 
should  be  planted  sparingly,  or  with  a  proper  selection, 
in  hedges,  for  they  certainly  most  iigure  the  fences, 
%vhich  never  grow  so  rigorously  under  the  shade  of  trees 


On  the  Sxtitpatim  qf  tVceis.  Ml 

(SA  elsewhere ;  the  elm  is  the  least  objectionitble  op  tUt 
account^  from  its  lofty  growth ;  the  ash  may  certainly  be 
termed  a  hedge-weed  on  many  accounts,  though  so  valu* 
ctb]«  in  its  proper  place,  which  should  be  in  clumps,  cop* 
pices  or  plantations ;  the  alder  is  often  -planted  in  hedges 
on  low  land,  where  it  is  of  (|uick  growth,  but  should  alwayi 
be  rejected  on  upland  ;  where,  indeed,  for  fence,  every 
thing  must  yield  to  the  hawthorn^  whose  superiority  if 
established  and  well  known* 

YI.  Weeds  in  Woods  and  Plantations. 

The  cultivation  c^  timber  may  be  considered  as  a 
branch  of  Agriculture,  and  as  that  part  of  it  peculiarly 
'llie  province  of  the  gentlemen,  and  owner  of  the  soil, 
since  the  length  of  time  required  to  bring  the  crop  to 
perfection  must  ^necessarily^  preclude  all  ot;hers,  and  little 
expectation  can  reasonably  be  formed  of  personal  profit ; 
yet  it  often  happens,  that  the  individual  amusing  himself 
with  this  employment,  j^as  at  the  same  time  the  pleasure 
of  reaping  the  crop  raised  by  the  labour  of  his  ances« 
tors,  and  may  have  the  satisfaction  of  reflecting  that  hc;^ 
in  his  turn,  is  prep^ing  the  same  pleasure  for  posterity. 

As  the  cultivation  of  timber  is  generally  undertaken  as 
a  matter  of  pleasure  and  amusement,  it  must  heighten 
that  pleasure  to  unite  with  it  the  greatest  utility  andi, 
future  profit ;  which  is  to  be  done  by  a  preference  of  the 
most  valuable  species,  and  by  less  attention  to  those  ^f 
inferior  consequence.  ,       .  . 

The  oak  is  the  true  sta|>le  of  our  woods,  and  of  by  far 
the  first  consequence  on  many  accounts,  in  c^Mnparison 
x^f  which,  many  other  sorts  may  be  termed  mere  weeds  of 
the  forest :  even  its  bark  is  a  leading  article  in  cme  of  our 
most  staple  manufactures ;  tbovwood  is  necessary  for  the 
defence  of  our  country,  and  applicable  to  numberless 
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domestic  uses :  this  can  never  want  price,  so  long  as  aViy 
article  brings  it.  The,  ash  and  the  elm  too  have  theit 
manifold  uses;  and  whenever  firs  and  evergreens  3Xt 
planted,  if  the  soil  be  suitable  to  English  forest  trees^ 
they  should  be  at  such  distances,  as  that  tlie  oak  and  th« 
ash  may  be  introduced  between  them ;  lan(i  as  the  latter 
grow  and  require  tnore  rooin,  sojoie  of  the  former  should 
be  cut  away.  »        ^ 

,  I  consider  krge  plantations  of  ^otch  and  other  firs, 
<>n  land  proper  for  our  best  English  forest  trees,  as  mere 
weeds  in  comparison  of  what  might  have  been  raised  on 
the  same  ground  ;  and  have  sometiiiies  looked  upon  the 
I^rge  forests  of  bee<^h,  in  some  of  the  counties  near  Lon- 
don, in  but  little  better  light ;  particularly  when  I  have  by 
ehance  met  with  a  very  fine  oak  here  and  ther^,  in  the 
proportion  perhaps  of  one  to  txi  hundred  beech  trees ; 
when^  had  the  major  part  of  the  trees  been  oaks,  the  va- 
lue of  the  whole  would  have  been  m&ny  times  doubled. 

I  therefor^  canned  but  consider  the  inferior  kinds  of 
wood  as  coppice  weeds,  ^hen  db^y  occupy  the  ground 
that  might  and  should  have  been  planted,  with  the  more 
valuable  kinds ;  but,  a's  every  kirtd  h*as  its  value  and  use, 
i£  it  b^  but  for  fuel,  the  planter  upon  a  large  scale  will 
i>f  course  cultivate  a  variety  o)F  kinds,  but  his  attention 
should  be  principaHy  directed  to  thbse  of  superior  qua- 
lity, which  should  certainly  haVe  the  preference  in  point 
of  niiimbeh 

As  uo  live  stock  can  with  propriety  be  introduced  into 
a  plantation,  at  least  not  till  the  trees  are  well  grown, 
there  seems  ilo  particular  room  for  choice  of  the  undeir 
herbage :  the  smooth  underwoods  should  be  encouraged| 
and  briers  and  Brambles,  if  they  appear,  should  be  grut^ 
bed  up,  as  making  the  plantation  inaccessible  even  to  its 
owner.    I  think  ivy  injurious  to  the  growth  of  timber 

trees; 


On  the  Extirpation  of  Wudi^  449 

trees  \  as  clipping,  confining,  and  fretting  its  supporting 
plants,  and  therefore  that  some  attention  should  be  given 
to  clearing  it  away  before  it  bs^s  too  long  established  it- 
self, otherwise,  becoming  a  kipd  of  garment,  tli6  strip- 
ping it  off  may  starve,  and  in  that  way  injure  the  main 
plant.  When  timber  tr^es  in  a  plantation  increase  in 
size,  they  should  be  gradually  thinned,  by  weeding  out 
the  underlipgs  and  inferior  species,  and  that  annually,  or 
by  degrees  ;  as  the  making  too  lai'ge  an  opening  at  once 
may  let  in  too  much  cold  air,  and  starve  the  plantation. 
I  shall  conclude  the  whole  with  ^  short  list  of  herbs,  or 
plants  peculiar  to,  or  commonly  found  spontaneous  in 
woods,  so  far  as  I  have  observed  them,  and  growing  there 
without  the  aid  of  the  owner  or  planter. 

1.  Enchanter's  nightshade  {Cirf^e  lutefiana)^  woods  ix^ 
Bedfordshire  and  elsewhere ;  not  uncommon. 

2.  Wood  reed  (Arundo  arenaria), 

3v  Woodreoffe  {Asperula  odorata)y  Qommon  iji  many 
woods ;  in  Enfield  pleasure-grounds,  Staffordshire,  very 
plentiful. 

4.  Wild  angelica  {Angelica  syhestris)^  common  in 
woods  and  hedges,  and  having  the  same  properties  in  an 
inferior  degree  with  the  garden  angelica. 

5.  Solomon's  seal,  or  wood  lily  {CoTwallaria)^  woods  in 
various  parts  of  the  kingdom. 

6v  English  hyacinth,  harebell  {Hi/^tcinthus  non  scr^tus). 

7.  Willow  herbs  (Epilobiums), 

8.  Bilberry  {Vaccinimn  myrtillus)^  in  moist  woods, 

9.  Wintergreen  {Pyrola)^  woods  in  the  moorlands  of 
Staffordshire. 

10.  Wood  sorrel  {Oxalis  acetosella),  very  common. 

11.  Wood  spurge  {Euphorbia  amygdaloides),  wood,  in 
|t  clayey  soil  frequent ;  Needwood  forest,  Staflbrdshire, 
plentifully. 

Lll  9  12.  Raspt 
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1 2.  Raspberry,  dewberry,  and  common  bramble  {JRxk* 
titf*^),  common  in  most  woods,  one  or  more  of  the  species* 
IS.  Strawberry  {JPragatia  vesca),  common  in  woods. 

14.  Tormentill  {TarmentiSa  reptans)^  very  common, 

15.  Herb  bennett  {Geum  urbanum),  common. 

16.  WooAsinemone  {Anemone  n^morosa), 

17.  Wood  crowfoot  (Hanunculus  aifricomus)^  commoqi 
in  woods  on  a  clayey  soil, 

18.  Stinking  hellebore  {Hellebore  /(gtidm),  in  woods  in 
many  parts  of  the  kingdom. 

if.  Wood  sage  {Teucrium  scorodonia)^ 
.20.  Jbetony  {Betonica  qffi,dnalis). 

21.  Hedge  nettle  {Stacht/s  sylvatica). 

f  2.  Bastard  baum  {Melittus  melmophyllum). 

2t.  Coir  grass,  or  cow  wn^at  {Melampyrum  pratmsjs)^ 
very  conmion  in  many  woods,  apd  said  to  be  an  excelidht^ 
cow  herbage,  but  not  much  found  in  pastures. 

24.  Figwort  {Scropbularia  nodosa).^ ,  • 

25.  Coral  wort  {Deniaria  hulbifera). 

26.  Pea  evf^rfasting  (Za/Aynxj  si/lvestris)^  a  luxuriant 
plant,  1  observed  it  in  Lord  Winchiisea's  woods  in  Rut* 
iand^iire,  stem  five  or  six  feet  long* 

27.  Wood  vetch  {Vicia  ^Ivaticay 

28.  Wood  peaseling  (Orobus  sylvatica). 

J9.  St.  Jdin's  wort  {Ifypericum  perforatum}* 
30.  Shrubry  hawkeweed  [Hieracium  sabaudam}^ 
51.  Saw  wort  {Serrattda  tinctoria), 

32.  Hoary  groundsel  {Senecio  erucifolius). 

33.  Golden  rod  {Solidago  virgatirea). 

34.  Butterfly  orchis  {Orchis  bifolia\. 

35.  T  way  blade  (OpAryyowo/a). 

36.  Sedge  grasses  (Car^ar*^),  several  sorts. 

37.  Spurge  olive  and  spurge  laurel  {Daphna  niezereim 
and  Uiureola). 

These 
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These  are  the  most  cominon  plants,  spontaneously  pro- 
duced in  our  woods,  without  reckoning  the  timber  or  uh-« 
derwood  species ;  many  other  sorts  are  to  be  found  there, 
which  are  either  less  common,  or  have  not  come  under 
the  writer's  observation  ;  also  many  plants  commonly 
deemed  weeds,  are  omitted  in  various  parts  of  this  paper, 
as  not  being,  to  the  writer's  knowledge,  particularly  in-> 
jurious  in  any  kind  of  cultivation. 


N'    Discription  of  a  Machine  far  splitting  Sheep  Skins. 
Jiwented  by  Mr..  Benjamin  Stott,  of  Bermondsejf^reet^ 

With  a  Plate. 

m 

From  the  Transactions  of  the  Society  for  the  Encoia^ 
ragemeut  of  Artsi  Manufactures,  and  Commerce. 

Twenty  Guineas  were  voted  by  the  Society  to  Mr.  Stott 

'  for  this  Machine, 

L  HIS  engine  is  for  the  purpose  c^  splitting  sheep-skins^ 
that  is,  of  making  two  good  skins  out  of  one«  The  for- 
mer and  common  mode  of  dressing  skins  is  to  shave  one 
tide  off,  reserving  the  shavings  for  glue-pieces ;  whereas 
by  my  method  these  shavings  are  all  taken  off  in  one 
piece,  forming  a  good  dtin  of  leather;  and  thus,  inde* 
pendently  of  the  advantages  arising  to  the  proprietor, ^n 
additional  revenue  will  be  caused  to  the  nation  in  pro- 
portion to  the  increase  of  leather  made. 

Reference  to  Plate  XVIII. 

Fig.  1,  A,  the  barrel  of  cast-iron  (having  wooden  ends) 
round  which  barrel  the  skin  is  wrapped,  and  kept  close 
by  means  of  pins  run  through  the  edges  into  the  wood,  as 

at 
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Ht  ee.  Fig.  2.  B  (Fig.  l)  an  iron  tanning  in  a  grooro 
along  the  barrel^  catching  in  a  hole  at  C,  and  fastened 
down  at  the  other  eiid  by  a  hook  fixed  in  the  end  of  the 
barrel,  the  bar  having  points  ip  it  (as  shewn  at  B,  Fig.  3], 
under  which  the  edges  of  the  skin  are  fastened  (as  seen 
at  D,  Fig.  2}.  FF  (Figs.  I  and  2}  bars  fixed  across  eacb 
end  of  the  strong  wooden  frame  G  G  G  G,  over  which  the 
barrel  is  sapported  on  frictioa-rollers^  as  at  AA  (Fig«2), 
which  run  on  a  slip  of  brass,  moveable  under  the  screws 
iiy  to  adjust  the  barrel  to  the  knife«  K  K  (Figs.  1  and  2) 
a  strong  bar  of  cast-iron ,  to  which  the  knife  is  screwed^ 
moving  lengthwise  onf  friction-rollers  between  the  pieces 
of  wood  L  L  L  L,  on  the  frame  G,  as  at  K  (Fig*  4%  The 
pieces  of  wood  L  L  L  L  are  eaeh  moveable  under  two 
screws,  by  which  they  are  adjusted  to  steady  the  motiou 
of  the  knife-bar,  mm  (Figs,  l  and  2)  is  ^  roller  at  the 
bs^L;  of  the  knife,  to  which  it  is  kept  clo$e  by  a  weight 
N,  at  each  end,  acting  over  pullies,  as  at  O  (Fig.  2)* 
suspended  from  the  slider  p,  between  which  the  roller  i* 
placed  ;  by  drawing  the  spare  skin  over  this  roller,  as  it 
is  cut  off,  it  keeps  both  sides  of  the  skin  equally  up  to 
the  knife,  and  makes  it  dbt  more  uniform.  QQ  is  a 
lever  acting  on  a  pin  r,  and  moving  another  lever  SS, 
by  means  of  a  pin  and  a  notch  T,  wliidi  actsi  on  another 
pin  at  u  i  ^nd  by  means  of-  tbe.two  pins  at  W  it  moves 
the  knife  lengthwise  to  and  fro:  as  fast  as  the  skin  is  cut 
the  barrel  is  drawn  round  by  the  weight  X.  j/  isB.  guid^ 
tQ  the  lerer,  fr^ip  which  epd  it  is  worked* 
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iifccount  &f  an  Experiment  qui  the  comparative  Ctdture 

of  Turnips. 

3iy  Charles  LaVton,  Esq.  of  Jteedham  Hally  Norfolk^ 

f^rom  the  Transaction^  df  the  Society  for  the  Encou- 
'ragement  of  Arts,  Manu^aictures,  and  Commerce. 

The  saver  Medd  was  presented  to  Mr.  Layton  for  this 

CcfiMmnkatioji, 

XjEINC  desirous  tt  ascettaining  by  experiment  the  best 

tnode  of  cultivating  turnips,  I  prepared,  in  i805,  twenty 

statute  acres  of  land,  well  calculated  for  such  trial.    The 

whole  spot  was  lerel,  and  the  soil  similar  in  every  part. 

By  manuring  it  equally  with  ten  cart  loads  per  acre  of 

irotten  Kar^^^yj^d  dung,  after  it  had  been  properly  ^m- 

mer  tilled,  it  was^t,  by  the  24tb  of  June,  for  the  recep* 

'  tion  of  the  seed.    In  order  to  make  the  experiment  per« 

fectly  ^dccurate,  I  divided  the  field,  which  is  square,  into 

ten  equal  fnarts,  and  sow^d  the  whole  of  them  alternately 

by  drill  and  broadcast  at  the  same  time.    The  drills  were 

twehe  incfie*  bunder.    The  seed  was  of  the  white-loaf 

stock,  and  I  had  the  satisfaction  to  find  that  no  part 

failed.    The  divisions  were  ^11  of  them  hoed  at  the  same 

time,  and  care  was  taken  to  sdt  the  plants,  as  well  the 

broadcast  as  the  drilled,  twelve  inches  apart.     The  ex« 

pehse  for  the  whole  was  seven  shillings  j^er  acre ;  but  from 

the  drilled  plants  requiting  an  extra  man  and  horse  pet 

acre  beyond  the  broadcast,  I  estimate  the  relative  ex-« 

pense  as  eight  to  seven.     Sixteen  perches  of  each  were 

set  out  and  weighed  by  three  respectable  fanners  and 

graziers,  who  reside  in  the  parish  of  Reedham,  where  the 

experiment  Was  made }  and  who  have  set  their  names  to 

the  Mctificate  lent  herewith. 

A  certificate 
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A  certificate  in  proof  of  the  above  account  wi^i  receired 

by  the  Society,  signed  by  John  Baker,  Daniel  Cockerill^ 

and  Robert  Long. 

.The  certificate  also  states,  that 

T.  Ct.  St. 

16  perches  of  the  drilled  crop  weighed    -    1  19    d 

Ditto     -  ^  of  the  broadcast  •^<»«»-1144 


0    4^ 


«*< 


Difference  in  favour  of  the  drill,  4^cwt.  4  stone. 
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Observations  and  Experiments  on  the  Method  of  presnying 
'  Corn  from  Insects  and  from  tfeatifig. 

By  M.  Lavocat  DoMiNiaijE  Capriata. 
Frcmi  SoNNiNfs  Jovrnal. 

X  HAVE  several  times  mentioned  to  thf  Academy  % 
method  of  defending  corn  from  insects,  or,  I  should  ra- 
ther say,  of  mixing  the  seed  wit)i  quick  lin^e,  reduced  to 
a  powder  merely  by  being  exposed  to  the  night  dampp 
for  at  least  forty  nights,  which  is  practised  with  succen 
by  many  individuals  in  my  country  (Frugarolo).  The 
necessity  of  this  practite  camiot  be  too  much  enforced, 
since  those  who  neglect  it  are  ^acb  year  punished  by  th^ 
damage  of  their  corn. 

Having  observed,  that  the  com  thus  prepared  witli  lime 
was  free  from  every  specie^  of  insect,  I  was  not  surprised 
at  it,  because  the  lime  in  which  the  grain  bad  been 
steeped  defended  it  froin  the  eggs  of  these  little  animals  | 
but,  to  say  the  truth,  I  was  rather  surprised  that  the 
limed  corn  was  not  more  liable  to  heat,  since  that  not  so 
prepared  is  much  subject  to  it. 
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It  is  known  that  wheat  in  particular,  m  oeMftiti  years^ 
is  subject  to  a  sensible  heating  ;  which  is  di^oveftsMe  by"* 
putting  the  hand  in  the  bin,  where  it  cannot  be  kept 
without  pain  :  this  is  usually  attributed  to  premature  cut- 
ting of  the  corn,  to  negligence,  or  to  an  unfayouraUb 
seaison  having  prevented  the  grain' from  being  ^sufficiently 
dried  after  being  threshed  and  separated  from  the  ear*  This  ■ 
is  the  conxhmoQ  opinion:  but,  I. niust  say,  I  think  it unsa« 
tisfactory,  because,  if  it  were  the  case,  the  corn  prepared 
with  lime  for  sowing,  which  is  gathered  at  the  same  tiikie 
as  the  other,  i^  of  the  aame  quality,  and  very  often  taken 
from  the  same  bin,  and  would  naturally  be  equally  suly^t 
to  heat. 

The  lime  when  reduced  to  powder,  and  mixed  with' 
tlie  grain,  does  not  at  all,  or  at  least  very  little,  augment* 
the  heap,  because  it  fills  up  the  int^stiqes.betweeh  the 
grain  ;  tb^  heating  therefore  cannot  he  attributed  to  itjl 
increased  bulk,  *  : 

. .  It  cannot  be  believed  neither,  that  the  linoe  absorbs  the 
moisture  of  the  grain,  and  by  adhering  to  it iprevents  it 
ffom  fermenting ;  for  three   or   four  pounds,  or  there- 
abouts, of  li^ie  to  a  sa.ck  of  cprn,.  cQuld  not  absorb  all 
the  moisture  ;  even  if  it  absorbed  a  part,  the  lime  would 
remain bumid  ;  but  i  never  pcfcetvied  it.     On  thecon- 
trary,  I  ^jjiiVe  observed  that  when  the  grain  is  stirred^ 
ijrhich  is  frequently  practised,  li(ne-<lust  always  riaes^  and 
does  not  remaiin  attached  to.  the  graiin  ;  a  double  proof 
that  it  remains  dry.     In  short,  I  could  discover  no  cause. 
why  the  licked  grain  did  not  become  heated  as  w^Il  ^^ 
the  other,  . 

What  ad^ed  to  vciy  ^uncertainty  on  this  subject  wlfets  the 

idea  which  prevails,  that  when  the  corn,  heats  througb 

. dampness  (for  example,  when  it  has  become  accidentally 

.   \^\>.  yi. — StcoNO  Sjg:Ri$:8.  ,  M  na  m  moist* 
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nioifiteMi  W  the  b^rn-fioor  or  in  the  granary,  or  when  ft 
Bm  bc^ft  ^miAitidi  without  thp  precaution  of  making  it  suf- 
ei^tly  4ry)  tihe  dampness  causes  it  to  lose  its  natural  co- 
loiir/^pproachipg  to  yellow  y  and  to  contract  a  darker^ 
which  is  Very  di&rent  from  tba  heated  corn;  Indeed  this 
mXfXy  when  separated  by  a  sieve  from  the  dirt  and  the 
gmin  attacked  by  insects,  and  aftei* wards  cooled,  loses 
BOue  el  its  ccrfour,  nor  of  its  intrinsic  value.  The  meal 
of  the  wetted  corn  does  not  beat,  and  produces  a  bread 
that  the  ocamtry  people  call  pain  a  cendi^e ;.  whereas  the 
lieated  corn  being  cleaned  and  fteed  from,  its  heated 
stale,  makes  very  good  bread;  and  parobably  we  should 
hardly  find  one  family  out  of  a  hundred  in  all  the  dis- 
laembei'ed  provinces  of  the  duchy  of  Milan  (where  this 
beating  is.  itiore  common)  who  are  not  fed n  with  bread 
made  with  this  grain. 

Now,  it  k  a  known  £a£t,  that  thi^  heating  always  pro* 
duCeis  worms  ;  hawever  it  sometimes  happens,  that  when 
the  grains  that  have  been  attacked  by  wctois  are  sepa- 
rated, the  remainder  begins  to  heat  afresh,  and  so  on 
till  the  whole  bin  is  spoiled  :  I  have  seen  this  accident 
frequently  happen,  notwithstanding  every  possible  pre^- 
caution* 

'  I  have  ahready  said  that  the  lime  defends  the  com  from 
beating;  bpt  as  the  grain  that  is  destined  for  seed  is 
never  taken  from  any  that  ha^  been  heated,  I  was  desirous 
of  observing^  during  some  weeks,  whether  the  lime  would 
restore  what  bad  been  already  heated,  and  separated  by 
sifting  from  the  corn  which  the  insects  bad  attacked. 
I  mixed  eight  pounds  of  powdered  lime  with  two  ^piinef 
of  corn,  so  that  the  lime  was  well  divided ;  I  made  it  into 
asHHill  heap,  and  left  it;  I  could  not  perceive  that  it 
beatpd,  and  I  certaiinly  should  if  I  bad  not  made  this 


i  — 


poixture ; 
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mixture  ^  for  it  is  well  known  that  corn  taken  from  a 
heap  that  hafi  been  attacked  by  insects^  altlidogh  pa9Sie4 
through  a  sieve,  is  re-attacked,  and  becomes  heated 
afresh,  especially  if  it  be  not  often  disturbed.  Hence  I 
conclude,  that  the  lime  will  undoubtedly  prevent  the 
grain  that  has  already  suiFered  from  heating  again« 

I  was  farther  desirous  of  trying  if  th^  lime  wottld'  n^ 
put  a  stop  to  'the  heating  when  already  begufi,  and  dso 
arrest  the  nayages  of  ^the  insects ;  and,  aldiost  contrary  to 
ray  expectations^  I  finally  succeeded :  I  took  a  sack  of 
corn,  the  hottest  part  of  a  heap,  and  where  it  was  iJDoat 
damaged  by  the  insect,  and  without  sifting  it^  or  usiog 
any  other  precaution,  I  mixed  it  with  eigbt  pottods 'and 
jsi  half  of  lime,  and  stirred  the  nAixture  two  or  three  timet^ 
that  the  lime  might  be  well  dispersed.  I  afterwards  left  it 
to  itself,  and  by  degrees  the  heat  diminished,  and  ceased 
entirely  on  the  third  day.  If  I  b^id  set  apait  this 
same  grain  widiout  any  lime,  it  is  beyond  a  doubt  that 
in  less  than  three,  days  nothing  but^chatf  would  have  t6^ 
mained  ;  so  tliat  \i  is  certain  that  the  lime  puts  a  stop  to^ 
and  even  destroys,  the  heat,  and  prei'erits  tJie  progress  of 
the  insect.  ' 

The  results  from  these  very  simple  experiments  lead 
one  to  think  that  the  heating  of  the  grain  has  it&source, 
not  only  in  the  too  great  moisture  of  the  corn,  or  some 
other  internal  defect,  bufalsio  in  the  .prodigious  number 
of  insects*  eggs. 

As  it  appears  to  me  of  the  highest  importance  to  ascer- 
tain the  cause,  I  am  desirous  tlut  the  above  experiments 
should  be  repeated,  and  especiaJJy  that  of  preparing  the 
grain  with  lime  whilst  the  fermentation  is  at  k^  height, 
^nd  the  ravages  of  the. insects  most  powerful,  because 
the  infection  is  so  speedy  that  the  least  dejay  is  dai)ger« 

^  M  m  m  ^  .  ous ; 
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ous  ;  and  if  new  and  reiterated  experiments  confirm,' a^ 
I  hnve  no  doubt  they  will,  the  fact,  that  the  lime  puts  bjH 
immediate  stop  to  both,  it  is  certain  that  by  this  means  a 
great  quantity  of  corn  woo  Id  be  preserved,  which  other- 
wise in  certain  years  wduld  he  inevitably  lost. 

I  am  satisfied,  from  my  own  experience,  that  bread 
teade  from  corn  that  has  been  prepared  with  lime  is  very 
wholesome;  for  in  my  father's  house,  when  a  larger 
quantity  of  grain  was  prepared  than  could  be  used,  which 
Was  frequently  the  case,  because  when  the  season  was' 
lin(k\^ourable  it  was  necessary  to  sow  it  thicket*  than 
tisuai,  the  overplus  of  prepared  grain  was  sometimes  re- 
served to  sow  in  the  following  year,  and  sometimes 
ground  for  the  use  of  the  family,  or  sold. 

When  it  was  destined  to  be  ground,  it  was  spread 
upon  a  floor,  and  afterwards  sifted,  in  ordei^  to  cleanse  it 
better:  if  it  was  to  be  sold,  it  was  only  exposed  to  the 
air.  Heat  separated  it  as  soon,  and  even,  ^hen  a  little 
lime  still  adhered  to  it,  on  account  df  the  dampness,  it 
was  only  necessary  to  expose  it  to  the  sun  for  a  short ' 
time.  Many  people  think  that  the  heat  renders  the  corn 
cleaner  and  better  than  the  other  method  ;  so  that  there 
need  be  no  scruples  about  selling  it,  and  it  may  be  ground 
without  the  least  fear. 


An 
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An  €d<moniical  Process  for  obtaining  in  the  large  way  putt 
Caustic  Alkali  and  common  Caustic. 

£1/  Bouillon  la  Grange.  • 

With  a  Plate. 

t'roixi  the  Annales  de  Chimie; 

A  HE  processes  for  preparing  caustic  alkali  and  melted 
{)otash, called  in  phafmacy  co^nmon  caustic^  being  eitlier  de- 
fective or  of  long  duration,  M.  Welter  and  myself  sought 
to  abridge  this  operation  by  employing  a  process  less 
tedious  and  expensive,  and  at  the  same  time  more  certain 
and  useful,  for  preparing  in  the  large  way  caustic. alkali, 
80  necessary  in  the  arts,  and  in  chemical  experiments. 

We  hope,  therefore,  to  be  serviceable  to  practitioners 
by  acquainting  them  with  a  method  by  which  they  will 
not  lo^e  an  atoba  of  potash,^ and  which  yields  it  pure  and 
caustic,  without  much  expense  or  a  great  apparatus. 
Our  method  consists  in  having  several  troughs  of  white 
wood,  or,  rather  of  calcareous  stone,  the  dimensions  of 
^hichmay  be  varied  according  to  the  quantity  to  be  pre- 
pared. Those  that  we  had .  made  for  the  Polytechnic 
School  were  of  stone,  and  of  the  capacity  of  a  cubic  foot, 
(see  Fig.  1,  Plate  XIX.);  the  bottom  cut  in  channels, 
each  about  an  inch  in  depth  and  width,  and  so  placed  us 
to  allow  of  five  or  six,  running  parallel  with  each  other, 
and  one  on  the  side,  crossing  the  others,  and  serving  to 
collect  the  whole  of  the  water.  A  hole  is  pierced. 
through  the  middle  of  the  last>mentioned  channel,  to 
eontain  a  glass  tube,  which  should  project  obliquely  at  an 
angle  of  45  degrees  to  the  horizop. 

The  channels  are  covered  over  with  glass  tubes  ranged 
transveft'sely,  on  which  is  placed  a  cloth,  which  covers  them 
completely ;  the  cloth  is  then  sprinkled  with  wood-ashes, 

.  anil 
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and  afterwards  the  oiixture  is  placed  on  it,  which  we  shall 
presently  describe. 

If  stone  troughs  cannot  be  had,  small  tabs  of  white 
wood  may  be  used  (see  Fig.  2),  and  for  the  channels  at 

> 

the  bottom,  river-sand,  well  washed,  may  he  substituted  ^ 
another  bed  ot  finer  sand  must  be  laid  upon  it,  and  the 
whole  covered  over  by  a  cloth  sprinkled  with  ashes^ 
There  must  "also  be  a  tube  added  to  it  like  the  others,  by 
whicb  the  filtered  liquor  may  run  out. 

We  need  scarcely  observe  here,  that  the  first  method  is 
to  be  preferred  ;  for  the  caustic  alkali  always  absorbs  from 
the  wood  a  portion  of  its  colour ;  it  will  even,  according; 
to  its  degree  of  concentration,  carry  with  it  a  small  quan- 
tity of  silex,  which' it  dissolves  ;  but  these  incooveniencei 
are  immaterial,  if  the  object  be  only  to  obtain  caustic 
alkali  or  common  caustic. 

For  the  arts,  and  for  nice  cheidiical  experiments, 
troughs  of  calcareous  stone  should  be  preferred  ;  then  tht 
liquor  obtained  is  perfectly  limpid. 

The  thmgs  being  thus  disposed,  take  equal  parts  of 
quick  lime  and  potash  when  the  lime  is  very  caustic ; 
when  otherwise,  20  parts  of  lime  may  be  taken  and  15  of 
potash  :  put  some  water  into  an  iroiv  vessel,  beat  it  until 
it  nearly  boils  ;  then  add  the  lime,  which  by  its  quenching 
l>rings  it  to  this  state  :  when  it  is  quenched  mix  the  pot- 
^iwith  it,  which  forms  of  the  whole  a  thick ish  paste  ; 
and  leave  it  thus  to  cool. 

Afterwards  pour  the  mixture  into  the  troughs,  and  co- 
ver it  with  water  immediately ;  to  preveDft  the  water 
from  wasbiflg  holes  in  the  matter  as  it  is  poured  on  it, 
phice  thereon  a  small  wooden  plate,  which  will  rise  with 
the  water. . 

Care  must  be  taken  to  place  pitchers,  or  some  other  ves- 
sels, to  receive  the  liquor  that  runs  through-  the  tube ;, and 
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that  the  lessiVe  may  not  absorb  the  carbonic  acid  con- 
tained in  tfae  atBiosphere,  the  vessel  should  be  almost 
closed,  so  as  to  prevent  the  circulation  of  the  external 
air. 

It  is  also  necessary  to  keep  the  mixture  always  covered 
with  water,  and  to  collect  it  only  until  it  comes  insipid 
from  the  tube. 

The  liquors  obtained  are  nearly  of  the  same  strength 
to  the  end.  when  they  suddenly  become  so  weak  as  to  be 
useless. 

To  evaporate  the  waters,  an  iron  kettle  may  be  used. 
Begin  with  those  last  obtained^  which  are  rather  the 
weakest,  in  order  to  avoid  keeping  the  strongest  for  a 
long  time  in  contact  with  the  air ;  and  employ  a  strong 
ebullition. 

When  it  is  concentrated  to  a  certain  point,  the  sul- 
phate of  potash  crystallizes,  and  precipitates :  it  may  be 
easily  collected,  by  placing  at  the  bottom  of  the  vessel  an 
iron  skimmer,  into  which  the  salt  will  fall.  The  strongest 
ebullition  is  necessary  to  keep  out  the  atmospheric  air, 
and  it  assists  the  precipitation  of  the  sulphate  pf  potash 
into  the  skimmer.  ^ 

If  the  object  be  to  obtain  common  caustic,  the  concen- 
trated liquor  is  to  be  poured  into  a  smaller  iron  vessel, 
and  afterwards  evaporated  to  such  a  point,  that  when 
poured  upon  a  plate  of  iron  or  marble  it  congeals  *• 

If,  for  nice  chemical  experiments  it  be  desirable  to  ob- 
tain this  alkali  more  pure,  instead  of  using  potash,  super* 
tartarite  of  potash,  or  cream  of  tartar  calcined,  may  be 

♦  We  ihink  it  necessary  to  observe,  that  melted  potash,  thus  pre- 
pared, is  much  more  caustic  than  that  which  is  prepared  in  pharmacy 
under  the  name  of  common  caustic  ;  and  we.  caution  those  vvh»  may 
nse  it  to  be  very  prudent  in  employing  thi^  medicament. 

employed; 
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employed ;  or  the  melted  pota$b  of  which  wq  have  been 
speaking  may  be  still  farther  purified  by  alcohol ,  acw 
cprding  to  Berthollet's  method.  Experiment  has  satisfied 
us  that  it  is  possible  by  this  means  to  obtain  a  very  pnre 
alkali*.  In  this  case  the  ley  is  evaporated  to  the  con-, 
fti^tence  of  a  thick  syrup  in  a  silver  baai^i  and  it  is  best 
for  the  yessels  to  be  closed  :  then  the  matter  is  dissolved 
in  alcohol ;  the  potash  alone  combines  with  it ;  the  suU 
phate  and  muriate  of  potash,  the  portions  of  earthy  and 
even  the  carbonic  acid  which  it  obstinately  retains,  qt  im-^ 
bibes  firom  the  air  during  the  evaparatioHj  remain  at  jthe 
bottom  of  the  solution^  If  alcohol  be  poured  on  this  mat- 
ter while  warm,  and  if  this  re-agent  be  4)ot  employed  ia 
greater  quantity  than  is  necessary  to  dissolve  the  potash, 
it  crystallizes  as  it  cools  in  white  plates,  which  are  some^t 
ti^es  Jieveral  jnches  lung?.  If  you  wish  tp  fseparate  the 
potash  from  the  alcohQl,  and  to  obtain  it  in  d^  state  of 
dryness,  the  solution  niust  be  evaporated  in  a  silver 
basin,  and  not  in  a  glass  vessel;  for  the  potash  fre-< 
quently  dissolves  a  portion  of  the  i^ilex,  whigji  injures  4^ 
PPrity.  '  .  ; 

By  this  operation,  the  details  of  which  sl^ouid  be  seen 
in  BertboHqt's  memoir,  caustic  potash  is  deprived  of 
silex,  of  carbonic  acid,  of  all  the  foreign  salts^  and  of  the 
spiall  quantity  of  iron  which  it  may  have  tak^n  from  the 
vessel  in  which  tbe  liquor  has.  been  evs^ipprat^d* 

*  What  we  here  relate  is  extracted  from  a  memoir  of  the  celjebrated 
Berthollct ;  and  may  saye  some  trouble  .10  those  who  fc|,ave  not  hJi 
work  It  band.  *  '   ' 
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t}n  afidminaiing  Combination  of  Stiver  of  a  White  Colour 
and  m/stallinc  Appturance.    JBy  M.  Desco'tils. 

^j^om  this  Akkales  we  GhiMie« 

X  HERE  has  been  lately  sold  at  Paris,  as  ail  object  of 
emusetnent,  a  detonating  powder  iticlos^d  b^tweeh  ih^ 
folds  of  caVds  cut  in  two  lengthways.  This  powder  is 
placed  at  One  end  df  the  card,  and  the  other  end  is  mark- 
ed to  distinguish  it  with  facility.  If  they  are  held  by 
the  iQjarked  end^  and  the  other  is  applied  to  the  flame  df 
a  caiTdIe>  the  detonation  soon  takes  place,  with  a  sharp 
explosion^  and  a  violet-icoloured  flame;  the  eard  is  torn 
and  reddened,  and  the  part  which  touqhed  the  compo- 
sition is  covered  with  a  slight  metallic  coat^  of  a  grayish- 
white. 

tiaving  been  consulted  on  ihe  nature  of  this  material^ 
\¥hich  is  sent  ready  prepared  to  Paris,  I  am  convinced^ 
from  various  experiments,  which  it  would  be  useless  to 
relate,  that  it  is  a  combination  of  oxyd  of  silver^  am- 
moniac, and  a  vegetable  matter;  a  combination  analo- 
gous, ds  we  see^  to  that  Which  constitutes  tha  fulminating 
tnerciiry  of  M.  Howard* 

We  may  obtain  this  conibiiiatiohj  which  I  shall  call 
jdetonating  siiver^  to  distinguish  it  from  the  fulminating 
mh^r  of  M*  Befthollet,  by  dissolving  soifae  silver  in  pure 
citric  acid,  and  by  pouring  into  it^  while  the  solution  is 
taking  place,  a  sufficient  quantity  of  rectified  alcohol^ 
or  by  pouring  alcohol  into  ai  hitric  solution  of  silver  with 
considerable  excess  of  acid; 

In  the  first  case,  the  nitric  acid  in '  which  the  silvdf  is 
put  must  be  slightly  heated  until  the  solution  begins  to 

Yox^i  XL-^Second  Series.  Nna  take 
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take  effect,  that  is  to  say,  until  the  first  bubbles  begin  ta 
appear,  1%  is  tbea  removed  |rom  the  fire,  and  enough 
alcohol  is  immediately  added  to  prevent  the  disengage- 
ment of  nitrous  vapours.  The  mixture  of  the  two  liquors 
is  made  with  thp  disengagement  of  heat  ;l  the  efferves- 
cence soon  recommences  without  the  separation  of  ni- 
trous  gas ;  it  in(cre$i8e»  by  degrees,  and  exh^es  at^  the 
sapie  time  a  strong  smell  of  nitrous  ether.  The  Iiqu«r 
so^n  becpmes  turbid,  and  deports  a  crystalline  and  very 
^beavy  whit^ ,  powder,  which  i^ust  be  separated  when  it 
ceases  to  fall,  and  washed  several  times  with  small  quao* 
titie^  q(  prater. 

In  «niplbyiiig  lh$  solution  of  silver  already  made  and 
*vety  acid,  it  most  be  slightly  heated,  and  alcohol  aftei^- 
wards  added  to  it;  the  heat  excited  by  the  mixture  gra* 
-dually  but  quidbly  produces  a  considerable  ebuUttien, 
and  the  powder  is  soon  deposited,*. 

TWs  powder  has  the  following  properties.  It  is  white 
and  crystalline,  but  the  latter  appearance  varies  accorc(- 
ing  to  the  si^e  and  lustre  of  the  crystals. 

It  changes  a  little  in  the  light. 

Heat,  a  sudden  shock,  or  long  continued  friction,  will 
cause  it  to  ipflame  with  a  quick  detonation.  Mere  pres- 
sure alone  (provided  it  be  not  very  strong}  will  effect  no 
change  in  it.  .         .  i 

It  detonates  by  the  shock  of  an  electrical  spark. 

It  IS  slightly  soluble  in  water. 

It  has  an  extremely  strong  metallic  taste. 

*  It  i$  needless  to  observe,  that  the  mixture  of  alcohol  and  nitric 
icid,  warm,  i&  liable  to  accidents,  and  consequently  it  Is  prudent  to 
openiis  on  smaU  qtianiiiies. 

Concentrated 
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Concentrated  sulphuric  acid  determines  its  inflaniina*> 
tion ;  it  spirts  to  a  great  distance ;  diluted  sulphuric  acid 
appears  to  decompose  it  slowly* 

Weak  or  concentrated  muriatic  acid  decomposes  it  im- 
inediately,  forming  muriate  of  silver.  The  quantity  of 
muriate  obtained  indicates  about  71  percent,  of  metallic 
silver  in  the  detonating  silver;  it  disengages  in  the  first 
moment  a  tolerably  decided  smell  of  prussic  acid^  but  I 
never  could  collect  any  sensible  traces  of  it. 

Nitric  acid  decomposes  it  by  the  aid  of  ebullition,  and 
nitrate  of  silver  and  nitrate  of  ammouiae  only  are  ob- 
tained, if  it  be  sufficiently  prolonged,    ' 

It  is  decomposed  by  sulphuretted  hydrogen ;  the  am* 
iponiac  and  vegetable  matter  remain  in  th«  liquor. 

Caustic  potash  .decomposes  it ;  black  oxyd  of  sUver  is 
separated,  ^nd  ammoniac  is  disengaged. 

It  dissolves  in  fimmoniac  ;  but  by  a  slow  evaporation  it 
separates  with  hs  colour  and  other  j)roperties,  and  par- 
ticularly that  of  detonating  by  heat  and  not  by  simple 
4:ontact, 

'  Lastly,  the  most  important  property  to  be  considered^ 
on  account  of  the  Use  it  is  put  to^  is  its  action  on  the 
animal  economy.  M.  Pajot  la  Foret,  who  has  made  a 
great  number  of  experiments  on  this  subject,  is  con- 
vinced that  very  small  doses  of  it  will  destroy  very  strong 
animals  (cats  for  example) ;  all  have  expired  in  the  most 
horrible  convulsion^.  It  is  certainly  one  of  the  moat  vio* 
Ilbut  poisons  that  metallic  combinatioqs  produce. 
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()n  the  dangerous  Effects  ef  Choer  on  Cattle ;  Method  of 
preventing  Accidents ;  and  approved  Remedies  when  thtnjt 
do  occur.    By  M.  De  Vincens, 
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LOVER  is  a  very  substantial  food,  and  cattle  will  eat 
pf  it  till  they  burst  of  indigestion^  if  not  prevented  by 
care  and  attention. 

We  must  not  confound  i,hh  indigestion  with  those  sud« 
den  swellings,  called  tympanites ^  meteorisationsy  which  are 
followed  by  ipfimediate  death  if  the  animal  be  not  speedily 
relieved  from  the  air  that  swells  and  suffocates  it. 

It  19  not  the  quality  of  the  herb  that  is  hurtful,  but 
simply  the  quatitity  of  air  and  water  with  which*  it  is  sur-r 
charged,  and  from  which  it  should  be  freed  before  it  is^ 
^iv^n  to  the  cattle. 

I  bav^  suffered  several  losses  from  this  cause ;  but  I  am 
certain  .they  have  always  happened  through  the  inatten* 
tion  of  my  servants  in  my  absence,  and  that  of  my  super- 
intendant. 

The  means  of  preventing  this  disorder  are : 
First.  Never  to  give  this  herb  in  the  beginning  of  the 
spring  befor^  it  has  acquired  a  certain  degree  of  streogth. 
When  very  youpg  it  abounds  more  in  air  and  water,  the 
principal  causes  of  the  disorder ;  besides,  if  too  young,  it 
afford^  but  little^nourishment  to  the  cattle,  and  tl\ey  -of 
^ourse  consume  ^  much  greater  quantity. 

Seconc^Iy.  Always  to  give'  i^  cut  the  evening  before,,^ 
little  at  a  ticne,  with  management,  vigilantly  observing 
>yhether  the  animal  appears  incommoded  by  it,  or  be-, 
gins  to  swell  j  never  to  giye  it  damp  or  heated,  ftom 
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Heaping  k  in  toQ  great  a  quantity  in  the  bam  where  it  is 
spread  to  day. 

Thirdly.  The  deceased  Mr.  Gilbert,  Veferinary  Pro- 
fessor,  known  by  many  excellent  works  in  agriculture, 
in  his  work^  Sur  les  Prairies  ^rtificidles,  has  published 
Xhsi  method  by  which  the  post^maister  at  Lauterbourg  fed 
his  cattle  with  clover,  without  their  suffering  any  incon-« 
yeniepce  from  it.  This  was,  to  make  them  drink  before 
l;hey  eat  of  the  clover,  and  never  to  suffer  them  to  drink 
again  until  a  long  time  after.  I  have  adopted  this  mCf 
tho(i,  because  I  have  experienced  its  success,  and  have 
never  suffered  from  any  accidents  when  my  seryants  have 

» 

conformed  to  it.     I  have  bay  giv«n  to  my  cattle  before 
they  are  led  to  drink, .  or  I  send  theoi  to  pasture  for  a 

3bp.rt  time  first 

When  it  happens  that  notwithstanding  the^e  precau* 
tions,  or  owing  to  some  inattention,  the  beasts  begin  to 
jswell^  the  following  approved  remedies  must  be  employed. 

First.  To  gag  the  animal,  in  order  to  keep  its  mouth 
pp^n,  and  in  (hi^  state  to  make  it  walk  about  at  a  quick 
rate.  - 

Secbndly.  To  throw  p^ils-full  of  cold  water  fjl  ov§r  its 
bo()y,  in  abundance,  and  with  force. 

Thirdly.  To  make  him  swallow  a  glass  of  brandy,  in 
which  a  large  tearspoonful  of  salt  of  nitre  has  been  dis- 
solved. This  remedy  has  always  succeeded.  I  give  this 
quantity  to  a  large  beast ;  to  a  sheep  I  give  a  spoonful 
of  brandy  and  a  pinch  of  salt  of  nitre,  proportioning  the 
dose  to  the  animal.- 

Fourthly.  M.  Sonnini,  the  editor  of  the  Bibfiotheque 
PhysicO'Economique,  a£Birms  in  that  journal,  that  one  re- 
medy, which  he  has  never  known  to  fail,  is  to  make 
ibe  animal  sws^llpw  about  a  quart  of  milk.  If  this  remedy 

is 
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i&  infallible  it  ought  to  be  known,  and  it  i&  in  the  hand$ 
pf  the  public.  / 

Fifthly.  If  it  be  {band  that  these  remedies  do  ndt 
speedily  relieve  the  animal,  there  is  one  that  is  certainly 
infallible,,  but  it  should  only  be  resorted  to  in  the  last 
extremity,  and  then  there  must  be  no  hesitation.  This 
is  to  stab  the  stomach  of  the  beast  with  the  first  instru-> 
ment  that  is  to  be  met  with ;  then  to  introduce  into  tho 
aperture  a  hollow  tube,  a  piece  of  elder  deprived  of  its 
pith  wiH  do,  and  to  force  .the  animal  to  move  a  little. 

In  support  of  this  operation  I  shall  relate  a  fact  that 
occurred  on  my  own  farm.  A  fine  hull,  three  years  oJd, 
began  to  swell  in  the  stably.  I  was  abaent,  but  they 
tried  all  the  rerpedies  directed :  the  animal  could  not 
walk,  and  they  supported  him  to  prevent  him.  from  fall- 
ing and  expiring.  My  snperintendant,  in  despair,  re* 
collecting  what  I  h^  told  him  of  stabbing  the  ^nimal  in 
thiis  case,  but  not  knowing  how  to  perform  the  operation, 
thrust  a  kitchen  knife,  pp  to  the  handle,  through  the 
^oins  of  the  animal's  back,  near  the  spine,  and  introduced 
a  lon<y  piece  of  elder,  &c. :  immediately  the  air  and  a 
green  froth  burst  through  the^aperture  in  the  form  of  the 
tunnel  of  a  chimney,  and  the  beast  exhibited  signs  of  con- 
ralesccnce. 

When  I  arrived,  I  was  much  troubled  at  his  condition; 
and  sent  him  to  M.  Gaud,  a  veterinary  surgeon  at  Cher- 
jnont,  wbo  removed  iny  fears,  and  J)ointed  out  to  the 
servant  wher^  he  diould  liave  pierced  the  skin. 

I  have  related  this  fact  to  shew  how  little  danger  at- 
tends this  operation  even  when  unskilfully  performed. 
Yet  it  may  do  mischief  ^f  an  essential  part  is  wounded* 
It  is  therefore  important  for  all  farmers  to  be  acquainted 
with  so  simple  and  easy  an  operation,  which  is  instan- 
taneous 
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lan^oos  in  its  eSiscts^  will  not  bear  delay,  and  may  bi^ 
also  employed  to  relieve  swellings  that  are  not  caused  bj 
clover,  although  the  effect  is  the  same.  This  effect  id 
nothing  more  than  the  too  great  quantity  of  aii  and  wa- 
ter contained  in  th|e  lierbs  given  to  th«  cattle,  or  ia  their 
pasture  :  for  instance,  it  is  known  that  they  should  niever 
be  sent  to  pasture,  especially  in  the  spring,  before  tbc 
dew  is  fallen,  if  we  would  preserve  them  from  this  ac^ 
cident. 

Roots  also  cause  these  swellings,  the  turnip  and  the 
potatoe  more  than  the  red  and  white  beet-ax)ot  and  t&e 
parsnip. 

'  M.  Gaud  informed  roe  that  the  stomach  of  a  horae  no(t 
having  the  capacity  of  that  of  an  ox,  it  caiftiot  be  r^ 
lieved  in  this  manner* 
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iLLiAM  Peddeu,  of  Norfolk-strcct,  Strand,  in  the 
county  of  Middlesex,  Esquire ;  for  an  addition  and  im^ 
provement  to  the  cattle-mills  and  water-mills  for  grind- 
ing sugar-canes,  or  any  other  mill  or  machine  re- 
quiring additional  velocity  and  power. 
Dated  October  19,  1807. 

TEBi^LDO  MoNZANi,  of  Old  Bond-strcct,  ih  the  county 
of  Middlesex,  and  of  Cheapside,  in  the  city  of  London, 
Music-seller ;  for  certain  improvements  in  the  musical- 
instrument  called  the  German  Flute. 
Dated  October  19,  1807. 

Edward  Shorter,  of  the  parish  of  St.  Giles,  Crip* 
plegate,  in  the  city  of  London,  Mechanic ;  for  certain 

improvements 
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improvements  in  the  machine  or  instrijtneht,  tailed  cnP 
known  bv  the  name  of  a  Jack  foi*  roasting  meat. 
Dated  October  21,  1S07. 

Louis  Carct^  of  the  city  of  Paris,  noW  Residing  iil 
the  city  t)f  London,  Manufacturer  ;  for  certain  new  me^ 
thods  of  weaving  or  manufacturing  hair  along  with  silk 
or  thread,  or  other  materials,  and  of  making  the  same 
into  perukes  or  wigs,  and  various  other  articles,  so  as  to 
imitate  Nature,  and  of  taking  the  measure  or  section,  or 
prbfile,  of  the  head,  by  an  instrument  applicable  to  that 
mnd  other  useful  purposes*     Dated  October  21,  1807. 

William  Chapman,  of  the  town  and  county  of  New* 
castle^upon-Tyn^,  Civil  Engineer,  atid  EdwArd  Wal- 
ton Chapman,  of  the  same  place,  Rope-maker ;  for  a 
method  or  methods  of  making  a  belt,  or  flat-band,  fol* 
the  purpose  of  drawing  coals  and  other  minerals  up  the 
pits  or  shafts  of  mines,  and  for  raising  of  heavy  articleS| 
in  any  situation  whatever*     Dated  October  30,  1801. 

Henry  Thompson,  of  Tottenham^  in  the  county  of 
Middlesex,  Merchant ;  for  an  invention  which  consists 
in  the  impregnating  Cheltenham,  or.  other  natural  medi-> 
cinal  waters,  or  such  as  are  usually  denominated  ^^  Mi- 
neral Waters,",  with  one  or  more  of  the  different  gases 
or  aeriform  fluids,  and  in  adding  other  substances  tO| 
or  combining  the  same  with,  such  waters. 
Dated  October  30,  1807; 

George  Hawks,  of  Gateshead,  in  the  county  of  Dur* 
ham,  Iron-manufacturer ;  for  a  method  of  making,  and 
likewise  of  keeping  in  repair,  cast-iron  wheels  for  coal- 
waggons,  and  other  carriages,  where  such  wheels  are  ap- 
plicable^    Dated  October  30,  1807. 
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Weights f  on  their  regulation,  -  -  -  317 
l^a/6^(m«>  patent  for  making  various  articles  of  it,  -  ^ii 
Wheels,  patent  for  antifriction  rdlers  to  assist  those  of  cat- 

riages>  *.  -  ■     a  -  jy 

White,  Mr.  Patent  for  machine  for  casting  types,  •  9;^ 
Willcox,  Mr.  Patent  fof  improvements  in  steam-engines^  i^ 
Williamson,, Mr*  Patent  for  improvements  in  weaving,  416 
Windmills,  patent  for  method  of  equalizing  the  motion  of 

their  sails,  -  -  *  -  8i 

Wood^  Mr*    Patent  for  churning  machine,  -    .         9  j 

Woollen  manufacture,  report  to  the  House  of  Commons 

,  upon  it,  -  -  •  •  *.  67' 

Writings,  patent  for  apparatus  for  producing  duplicates  of 

them,  -  -  -  •  *  246 

■  ■  ■  observations  pn  the  above  patent,^  «  ii4y 
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Prinltd  bjr  Nichols  and  Son^  Red  Lion  PasM^e,  Fleet  Stnel, 
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